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Hail, N. A. P. E.! 


HE National Association of Sta- 

tionary Engineers, after an existence 
of nearly half a century under that 
title, has decided, by referendum vote, 
to change its name to the 


NATIONAL ASSOCIATION OF 
POWER ENGINEERS 


Years ago, when the steam engine 
was, aside from water, the only material 
source of power, a National Convention 
voted to change the name to National 
Association of Steam Engineers, but 
reconsidered its action before ad- 
journing. 


Notwithstanding the encroachment 
of the electric locomotive and the 
internal-combustion engine, the Loco- 
motive Engineer and the Marine Engi- 
neer are distinctive classes, with definite 
duties and qualifications. 


There has, however, come about a 
material change in the status and 
functions of the stationary engineer. 


This class is not defined by license 
requirements except in a few states. 
Neither a government license nor a 
union card is necessary to work at it. 
Its principal organization, that under 
review, comprises not over ten per cent 
of the United States Census enumera- 
tion of the class. 


This organization consists principaily 
of executive engineers or of those who 
are seeking to qualify for and fill such 
positions; but it includes men of every 
degree of training, ability, responsi- 
bility and standing, from the manual 
worker who attends upon the routine 
requirements of certain machines, to 
the professional engineer in charge 
of the power plants of a great cor- 
poration or of the stations of a public 
utility. 


The term Stationary Engineer had 
come to signify to the popular mind the 
man who drives a stationary engine as 
the Locomotive Engineer drives a loco 
motive or a watch engineer drives a 
marine engine. 


The -Power Engineer means some- 
thing more than this. There are coming 
to be more and more Power Engineers; 
not men who run engines, but men 
who run power plants. 


The new title identifies the Associa- 
tion with this class without excluding 
the operative element and opens it to 
all those who have to do with the pro 
duction and distri- 


bution of power to “a7 
whatever purposes Hs 
it may be applied. —/ Ins 

















New Power and 


Process Hookup 


at ‘Tennessee Paper Company 


By L. H. Morrison 


Editorial Staff, “Power” 


ORE power is 
needed in many 
paper mills than is 


required to supply exhaust 
steam for the processes as 
a mill is usually laid out. 
In addition there is a cur- 
rent belief that live steam 
increases the output of the 
driers. These arguments fre- 
quently have led to the combination of steam engine and 
purchased power or to steam engines and Deisel units. 

The Tennessee Paper Company has improved upon 
both of these plans and by an intelligent arrangement of 
non-condensing and condensing engines has been able to 
eliminate all live steam to the heaters and to discontinue 
the use of purchased power. So successful has the 
operation been that the coal bill now is no greater than 
when the major part of this Chattanooga, Tenn., mill was 
operated with purchased energy. 

Originally, this mill had two 3,600-sq.ft. Heine water- 
tube boilers which were hand fired. To handle the rolls 
a duplex 16x18-in. Brownell slide-valve engine with a 
variable-speed governor was used. The exhaust was sent 
to the feed-water heater and to the drying rolls at 35 Ib. 
back pressure. 

The beaters, jordans, etc., were driven by individual 
motors, totaling about 500 hp., using outside energy. 

The hook-up of the power plant and the paper ma- 
chinery is shown 
in Fig. 3 diagram- 
matically. 

Water was 
pumped from the 
Tennessee River 
by a 900-g.p.m. 
two-stage centrif- 
ugal pump. This 
water was used 
for the boiler feed, 
although the con- 
nection is not 
shown in _ the 
drawing. Most 
»f the water, how- 
ever, went to the 
wet end of the 
paper machine, 
where it was used 
in cooling the felt. 
It picked up some 
of the paper stock 





By installing generating units and 
using the exhaust steam, increased 
economies were obtained. All live 
steam to the paper machines was 
discontinued. Pulverized coal re- 
duces the coal and labor charges 





a sump at a temperature of 
100 deg. F. Part of this 
dirty water was passed to 
the beaters, where it was 
mixed with the ground ma- 
terial. These beaters were 
heated by live steam at 175 
lb. gage, coming from the 
boilers, the steam going into 
the mixture in the beaters 
through open-ended pipes. The stock was heated dur- 
ing the beating process to 170 deg. F. and then passed 
to the wet end of the paper machine. The exhaust from 
the duplex steam engine passed to the drying rolls of the 
paper machine and to the feed-water heater, as shown. 
As the heater was of the open type, a reducing valve was 
placed in the exhaust-steam line. 

How much heat had to be applied to the beaters may 
be estimated from the paper output, which was about 
50 tons every 24 hours; for every ton of paper about two 
tons of water was arlded in the beaters, and all this 
material had to be heated to 170 deg. F. 

Hand firing of the boilers required that the coal be 
high-grade. This was no obstacle until miners’ wages 
and freight rates advanced so much that such coal could 
not be procured under $5 per ton. This led to the instal- 
lation of two Erie City coal pulverizers. The original 
furnaces were too small for pulverized coal burning, and 
a Dutch oven extension was built in front of the existing 
furnaces. This 
equipment per - 
mitted a cheap 
grade of slack and 
run-of-mine coal 
to be burned suc- 
cessfully. The 
rate of evapora- 
tion was improved, 
but the greater 
saving was. ob- 
tained through the 
use of cheap 
grades of coal. 

In 1926 studies 
of the problem of 
cheaper power led 
the management 
to install two 
cross-compound 
condensing, 
W atts- Campbell 





and dropped into 
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Fig. 1—Two compound Corliss engines were installed 


Corliss engines:* 
driving generators. 
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Since more steam would be needed for the generating 
units, a 5,800-sq.ft. Walsh & Weidner inclined-tube boiler 
was installed along with two more. pulverizers. It was 
felt that load changes could be better handled by two 
small pulverizers than by a single large one. 

Later, in 1927, a 22x36-in. Allis-Chalmers Corliss was 

















Fig. 2—Unit pulverizers are placed in front 
of the boilers 


installed to run the beaters and the continuous rolls and 
outside power discontinued. 

The way the power and processes are hooked up at 
present is shown in Fig. 4. The dirty water from the 
wet end of the paper machine drops, as before, into a 
sump A, from which it is drawn by the jet condenser B, 
of one of the 637-kva. cross-compound engines. The 
condenser pump delivers the cooling water and con- 
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Fig. 3—Original layout of steam and water 


densate mixture to a sump C, out of which it is raised by 
a small pump and forced through the heater D. This is 
a closed heater, and the water is heated to 170 deg. F. 
by exhaust steam coming from the duplex and the Corliss 
engine, G and H, at 35 lb. gage. The water flows by 
gravity into the beaters E. It will be noticed that live 
steam no longer goes to the beaters. The water needed 
by the beaters at times is less than passes through the 
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condenser, so part of the water flows from C back to 
sump A and passes through the condenser a second time. 
This raises the condensing water temperature from 
100 to as high as 140 deg. F. Part of the exhaust from 
G and H passes to the rolls J and to the feed-water 
heater. The condensate from the rolls also flows back 
into the feed-water heater. 

This rearrangement eliminates the use of live steam. 
At the same time the condensing engines develop their 
power at a water rate of about 20 lb. per kw-hr. No 
more men are used than formerly in the engine room, 
while the pulverized coal apparatus has enabled the plant 
to eliminate two firemen, one on each shift. At present 
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Fig. 4—Present hook-up with the engines cooling 
water used in the paper mill 


two firemen are used during the day watch and one at 
night. The second day man is actually spending his 
time in ash removal. 

With the other equipment a coal handling system was 
installed. The coal car is received on a trestle and the 
coal dumped into a crusher. After being crushed, the 
coal drops into the boot of a vertical bucket elevator, 
which dumps it into a horizontal drag chain. This drags 
the coal to the boiler house, where it is dumped into one 
of two 50-tor, steel hoppers located above the firing aisle. 
The pulver:zers, which are on a platform in front of the 
boilers, receive the coal from the hopper directly above. 

It has been found that the coal, if put into the pulver- 
izer wet, becomes more or less difficult to handle. The 
engineer built an air heater around the breeching of the 
larger boiler in order to dry the coal in the pulverizer. 
This heater, a box-shaped steel jacket about the breech- 
ing, is provided with baffle plates ‘so that air flows along 
the breeching eight times before it goes to the pulverizer 
fan. The air temperature goes to around 145 deg. F., 
although on full boiler load it goes considerably higher. 
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Air-cooled walls are used on the furnace of the 5,800- 
sq.ft. boiler. This consists of an air space between the 
firebrick lining and the red brick; interlocking tile are 
inserted at intervals to hold the lining. The air enters 
about six feet above the boiler room floor, through a 
series of slots, and reaches the furnace at floor level. 
The tile apparently fails to meet existing conditions, and 
the interlocks break off. This permits the walls to give 
way, and at present a plastic lining is being built to 
replace the firebrick. 

The coal enters at the tops of the Dutch ovens, and 
the flame turns up sharply along the front wall. This 
has damaged the wall, and at the same time the flame 
does not reach the rear ends of the front rows of tubes. 
In effect a part of the heating surface is not being used. 
It is planned to introduce the coal at two points on the 
front wall of the Dutch oven. It is thought that by 
increasing the fan pressure the flames will penetrate to 
the back of the furnace and serve to protect the front 
walls. 

The rearrangement of the plant has resulted in the 
elimination of the purchased electricity without increasing 
the cost of the coal burned. Much of this is due, of 
course, to the use of a cheap grade of coal, but an 
examination of the new process connections will show 
where a decided saving in costs was made in the paper 
mill itself. 





Patent Applications and How 
to Overcome Obstacles 


By C. J. CoTTRELL 


HE United States government grants patents for 

inventions to inventors who apply therefor and meet 
all requirements of the patent laws. Such a grant is 
monopolistic in nature and gives the patentee the exclu- 
sive right to make, use and sell the invention described 
in the patent. But the patent laws are rigid, and usu- 
ally the path of the inventor who seeks such a monopoly 
is not smooth, and is filled with pitfalls, hazards, and 
numerous obstacles which must be overcome. A brief 
discussion of some of the precautions that should be 
taken, and the procedure necessary to obtain a patent, 
will be helpful to prospective applicants. 

The applicant must be the first inventor, regardless 
of whether he knows or believes himself to be or not. 
Consequently, it behooves the inventor to make a record 
of his date of conception of the invention, the date of 
making his first drawing and written disclosure, the date 
when he first disclosed the invention to others, and the 
date of making his first full-sized structure. Such 
information should be put into a form so that it may be 
available as legal evidence to prove the dates alleged. A 
good way of doing this is to make drawings and a written 
description, and show them to two persons who should 
sign the papers as witnesses before a notary public. 


Provisions To Br Nortep 


The law further states that the invention shall not 
have been described in a printed publication or used in 
public for more than two years prior to making appli- 
cation for patent. These provisions should be carefully 
noted, for often inventors are prone to publish the de- 
tails of their inventions in magazines and other publica- 
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tions, and then delay more than two years before making 
application for patent. 

The application for patent consists of a petition to 
the Commissioner of Patents, a specification describing 
the invention in detail, an oath, and a drawing executed 
by a skilled draftsman, showing all details of the inven- 
tion. A model is not required. The specification is 
concluded by a number of claims which set forth con- 
cisely the structure which the applicant desires to pro- 
tect by letters patent. The claims are the most impor- 
tant part of the patent, for they define the extent of 
the monopoly granted by the government. No patent is 
better or broader than its claims. While great care 
is required in the making of the drawing and the drafting 
of the specification, the claims require a peculiar skill 
which comes only as the result of experience. 


Its Course AFTER FILING 


When the application is filed in the Patent Office, 
it is given a serial number, and the date of application 
is recorded. The drawings are sent for approval by the 
chief draftsman, and then the complete application is 
assigned to the division in the Patent Office that spe- 
cializes in the particular invention disclosed. The exam- 
iner, who is an expert in the type of inventions covered 
by the application, carefully notes the drawing to see 
if it properly discloses the invention, and then examines 
the petition, oath and specification for informalities. His 
next step is to consider the claims, and he studies each 
claim separately and makes a search through existing 
patents, domestic and foreign; through old magazines 
and books, and uses any information available to show 
that the applicant is not the first inventor. If he is suc- 
cessful in finding evidence that indicates prior invention 
by someone else, he writes a letter to the applicant stat- 
ing his ground for rejection of the claims, and the appli- 
cant is allowed six months in which to respond and 
amend his application to overcome the examiner’s rejec- 
tion. 

This procedure continues between the examiner 
and the applicant until the application contains only 
allowed claims. The examiner then passes the applica- 
tion to issue, and the applicant is allowed six months 
thereafter in which to pay the final fee of $20 to obtain 
his patent. 


WHEN APPLICATIONS CONFLICT 


Such is the procedure in the usual application, but 
consider the case in which there are two or more per- 
sons applying for patents on the same invention. In 
such a case a proceeding called an “interference” is 
instituted to determine which is the first inventor. Now, 
this is where the evidence of the two witnesses to the 
original description and drawing made by the inventor 
comes into play. If the inventor is really the first in- 
ventor, he has first-class evidence to substantiate his 
claim. Interference proceedings are expensive, and many 
inventors lose out simply because they have not taken 
precautions to establish evidence which proves that they 
are the first inventors. 

There is many a slip betwixt the cup and lip in patent 
cases, and no inventor should undertake to prosecute an 
application for patent by himself. Proper presentation 
and prosecution of applications require the services of 
patent attorneys who are skilled in that highly special- 
ized branch of law and engineering. 
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Curing Resonant Vibration 


in Turbine Units 


By T. C. RATHBONE 


Engineer, Westinghouse Electric & Manufacturing Company 


1,800 r.p.m. showed that 
small changes in the mode 
of vibration would cause 





HEN a6 turbine 
unit has been built 
and placed in serv- 


ice and _ resonance is 
encountered, there are 
certain cures at our dis- 
posal which may be quite 
effective. 

A curve showing ampli- 
tudes of vibration through- 
out the speed range is 
called a resonance curve. 
It serves as a powerful 
tool in diagnosing the res- 
onance characteristics on 





The first article on vibration of tur- 
bine foundations dealt with the efforts 
made by designers to avoid resonance. 
This article discusses methods of cor- 
recting resonance conditions when en- 
countered in operating units. 


large changes in ampli- 
tudes, and these mode 
changes were frequent, 
usually accompanying 
changes in load. Methods 
of changing the elastic 
scale of the foundation ap- 
peared to be quite difficult 
to accomplish, and in this 
case it was easier to 
change the elastic scale 
between the machine and 








any turbine installation. 

Fig. 1 is a resonance curve of both vertical and lateral 
vibration observed at the pedestal of a 40,000-kw. in- 
stallation while bringing the unit up to speed. The 
variation of amplitudes with speed is characteristic. 
Below 700 r.p.m. there were a number of additional 
resonance points, not shown. There was appreciable 
initial unbalance in the rotating element coming up to 
speed, but it is interesting to note that at 1,075 r.p.m. 
there was almost an entire absence of vibration. The 
rotating element could have possessed great unbalance 
without objectionable vibration at this point. 

It was unfortunate that the operating speed was not 
1,075 r.p.m. A major vertical resonance peak occurs at 
1,450 r.p.m., which would have been a very unfavorable 
speed for operation. A minor vertical resonance occurs 
at about 1,720 r.p.m., and the vertical vibration falls 
off slightly going through 1,800 r.p.m., the operating 
speed, while the lateral is rapidly increasing. The char- 
acteristics of this curve at running speed are unfavorable, 
another “valley” such as at 1,075 r.p.m. being desired 
at this point. Attempts so far to change the elastic scale 
at the support of this particular unit have not been suc- 
cessful, probably because the deflection changes in the 
pedestal support so far attempted, are not of sufficient 
magnitude compared with the over-all deflection of the 
structure. 

In Fig. 2 are shown resonance curves of a 30,000-kw. 
double-exhaust unit of the type having the bearings 
integral with the cylinder and the cylinder supported 
on the bedplate by chairs. The unit had been subject to 
a large vibratory disturbance of a variable character, 
particularly in the vertical direction at the thrust end. 
The spindle itself had been held entirely responsible, 
but balancing soon proved fruitless. The resonance 
curves 1 and 2 demonstrated an unfavorable mode of 
vibration at running speed. The slope of the curve at 
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the turbine bedplate. 

The relatively rigid chairs were replaced with light 
posts, as shown in Fig. 3. A further increase of elastic 
deflection was obtained because of the more concentrated 
loading on top of the bedplate. After installing the 
post supports, another set of resonance curves was taken. 
Curves 3 and 4, Fig. 2, taken with both increasing and 
decreasing speed, show the decisive result. The peak at 
1,250 r.p.m. was not perceptibly changed, probably be- 
cause the mode of vibration at this speed was of a 
fundamental nature nearly independent of the particular 
detail in the matter of cylinder supports. 


VIBRATION REDUCED BY CHANGING SUPPORTS 


The next higher critical, which had been somewhere 
above 1,850 r.p.m., suffered a drastic displacement occur- 
ring now at about 1,550 r.p.m. At 1,800 r.p.m. the 
vibration is small and decreasing, the valley not being 
reached at 1,850. This suggests that a further decrease 
in the stiffness of struts would have resulted in still 
more favorable running. 

The reduction in vibration during the time the four 
posts were being installed, is graphically shown in Fig. 4. 
The operation on posts continues entirely satisfactory, 
with no trace of the cyclic vibration spells that previously 
had occurred on load changes and that had at first been 
attributed entirely to the turbine spindle. No change 
whatever was made in the spindle to eliminate the unsatis- 
factory condition. 

Some time previous to the case just cited, an experi- 
ence was had with another machine which was subject 
to periodic vibration spells at about twenty-minute inter- 
vals. The trouble was most baffling, but every indica- 
tion pointed to some fault in the spindle. Nearly all 
attention had been focused in this direction. A new 


spindle was supplied, on which the extreme was reached 
in the matter of rigidity and joint strength. Elaborate 
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thermal tests were carried out with the spindle in the 
balancing machine, which proved the spindle to be almost 
immune as regards distortions from violent temperature 
changes. The new spindle was then put in service, and 
it behaved, if anything, worse than the original. 
Serious study was then made of the resonance char- 
acteristics of the installation, especially in the matter 
of nodal vibration, under the direction of W. B. 
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Fig. 1—Resonance curves showing unfavorable vibration 
characteristics at the operating speed of a 
40, 000-kw. turbine 


Flanders. This investigation soon disclosed a peculiar 
mode of vibration by which great amplitudes were easily 
maintained. ‘The elastic scale of the supports at one 
end was changed, as suggested by the mode of vibration. 
The result was most spectacular. While the vibration 
was reduced to within reasonable amounts, the periodic 
phenomena persisted. This was eliminated by relieving 
a side impact at the supports and by changing the elastic 
support of the steam chest. 

Thus, through lack of knowledge of the complex 
features that may attend resonant conditions, great need- 
less expense was incurred by the manufacturer, and a 
long pericd of needless outage by the power company. 


EFFECT OF CHANGE IN FOUNDATION LOADING 


It has been found that the vibration may be affected 
by the readjustment of the loading of the unit on the 
foundation. When the unit is assembled, the attempt is 
made by precise leveling to proportion the loading in 
accordance with a definite plan. 

If a column becomes unduly heated, this distribution 
of loading may be changed to a considerable extent. 
The resonance characteristics may likewise be changed, 
because of the variation of the elastic scale. 

Undue heating of horizontal members may bring about 
a twisting, causing mis7lignment which can, in turn, set 
up vibration. 

The turbine- and engine-room flooring is particularly 
susceptible to vibration. When this is in the vertical 
direction, it is most noticeable to an observer standing 
on the floor. Lateral vibration does not produce the 
same physiological effect. Vertical floor vibrations 
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at a frequency of 30 cycles per second becomes dis- 
tinctly noticeable when they reach 0.0003 to 0.0007 in. 
in amplitude and are disagreeable and objectionable at 
0.004 in. At about 0.008 in. or over, the inertia of the 
eyeballs is brought into play, and vision becomes blurred 
when standing on the heels. The nervous system is 
extremely sensitive to mechanical vibrations—so much 
so that vibration that cannot be measured by any ordinary 
means are easily perceptible. 


FLoor VIBRATIONS 


If a vertical vibration at 30 cycles per second is 
sinusoidal, the velocity of a weight falling through 
gravity becomes just equal to the maximum velocity of 
the vibratory motion when the double amplitude is 0.043 
in. Below this amplitude a weight lying on the floor 
should move with the floor, but above this point the 
floor will move downward faster than the weight and 
strike it on the return stroke, causing the object to rattle 
and “walk away.” As vibrations ordinarily encoun- 
tered are not purely sinusoidal, this critical amplitude 
may be much smaller than stated. 

Light flooring vibrates in definite modes which are 
easily demonstrated. Fig. 5 (a) shows the result of 
plotting vertical amplitudes of the floor contiguous to a 
40,000-kw. unit and drawing contours through points 
of equal amplitudes. The result indicates the similarity 
to the well-known Chladni figures. In this particular 
instance the operator’s desk was over an antinode, as 
was a portion of the gage panel. The effect of placing 
about 3,000 Ib. dead weight at one of the antinodes was 
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Fig. 2—Resonance curves of vertical vibration taken on 
a 30,000-kw. turbine before and after replacing 
chair supports by light posts 


instantaneous, the reduction in vibration being evident 
in Fig. 5 (b). The turbine itself was in fairly good 
balance. The floor supports in this particular case were 
tied directly to the turbine foundation itself, notwith- 
standing the apparent isolation indicated in the figure. 


AVOIDING RESONANCE TENDENCIES BY DESIGN 


From the foregoing it is apparent that many evils 
exist, tending to prevent smooth operation, and these 
must be recognized by both the machine builder and the 
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foundation builder. It is clear that many of these evils 
cannot be avoided by analytical predetermination—that 
they are largely accidental in character. 

The condition described as corrected by posts cannot 
by any means be said to indicate a fault of the turbine 
builder, nor can the foundation builder be blamed. Both 
exercised the best engineering judgment available. The 
resonant condition in this mode of vibration could not 
have been predicted from design, so we must simply 
admit its accidental nature and devise means to elimi- 
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Fig. 3—Low-pressure cylinder supports replaced by posts 
to avoid resonance 

nate the trouble. In this case it happened to be easiest 

and cheapest to change the turbine supports. Unfor- 

tunately, this is not always the case. 

With the fundamental principles of forced vibration 
in mind, we may state what characteristics, other than 
resonance considerations, a foundation may possess, 
tending to subdue the vibratory response. As the mass 
of the system is increased, the acceleration that the 
given force can impose is lessened, and hence the ampli- 
tude. It would be more proper to speak of the inertia 
moment rather than mass, as, to obtain the greatest bene- 
fit, the mass should be concentrated at strategic localities. 
This is the same as saying that the mass moment of 
inertia about the axis or node of vibration should be as 
great as is practically possible. From this point of view, 
a foundation with favorable lateral characteristics might 
be conceived as composed of a massive floor mounted on 
relatively slender posts. 


INTERNAL AND EXTERNAL FRICTION 
RETARDS VIBRATION 


The damping factor involves the resistance to vibra- 
tory motion offered by internal and external friction. 
Securing external friction by dampers is, of course, out 
of the question, although they may be used on minor 
parts. 

Internal friction, sometimes called molecular or inter- 
crystalline friction, is a property all materials have to a 
greater or lesser extent. The less tlie friction loss, for 
example, the longer will a bar of a given material con- 
tinue to vibrate when struck a blow. The sustained notes 
of bells, tuning forks and the like demonstrate this point. 

The riveted plates, joints, etc., in steel foundations are 
friction dampers to some extent, while it would appear 
that concrete possesses greater internal friction charac- 
teristics. 

A portion of the periodic force is spent in straining 
the elastic structure. A given force maniiestly cannot 
deflect a stiff member to the same extent it can a more 
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yielding one. The modulus of elasticity alone is not 
the only factor to be considered, as a concrete member 
with a much lower combined modulus than steel, may 


have a greater stiffness by virtve of a greater area of its 
section. 


PRACTICAL CONSIDERATIONS 


The foregoing dynamic considerations are aside from 
the property of resonance except for the remarks on 
friction, as friction alone limits resonance amplitudes. 
There now remain to be considered certain practical 
features which are important in producing a satisfac- 
tory structure. 

It has been an old practice to isolate a foundation 
carrying oscillating or rotating machinery from the rest 
of the plant, and it is not amiss to say here that the 
reasons for doing this are just as good today as they 
were in times past. High-frequency mechanical vibra- 
tions have a propensity for communicating their influence 
to surrounding floors and structures, even to remote 
points. Moreover, the rotating elements in starting up 
after a temporary shutdown may be in a slightly bent 
condition. If the rolling-over preparatory to bringing to 
speed occurs at a rate agreeing with the natural fre- 
quency of the structure in the lateral direction, heavy 
rocking may result, which becomes very objectionable 
when it can be communicated to the power-plant struc- 
ture. Of course, good operation lies in avoiding rolling 
at the “rocking speed,” but this is not always observed. 
Best engineering practice is secured by isolating the 
turbine-generator structure from the plant structure as 
far as possible, especially the floors. The latter should 
be supported entirely by individual columns, with a 
definite separation between the floor and top of founda- 






















































































tion. A great deal of disagreeable vibration at the gage 
Reduction in vibration ona 
30,000 kw. turbine resulting from 
correcting a resonance conation 
by changing the elastic scale 
of the thrust-end exhaust-cylinder : 
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Fig. 4—Vertical vibration amplitudes while transferring 
load to post supports 


board and on hand rails and stairways, could be elimi- 
nated if this were strictly carried out. 

Temperature effects have been mentioned. It is not 
uncommon to find parts of columns or girders maintained 
at temperatures of 140 deg. or more by direct radia- 
tion from uncovered pipes in the vicinity. Even a small 
drain or gage line bracketed to the column radiates in 
time a great amount of heat. The mere changes of air 
currents in the plant may temporarily result in a tem- 
perature expansion greater than refinements attempted 
in leveling the machine. The turbine-generator should 
not be subjected to such movements, especially as the 


631 











POWER 


remedy is so obvious and relatively inexpensive. Struc- 
tural steel, particularly when thoughtlessly covered with 
dull, dark paint, is a splendid absorber of radiant heat 
and may be heated to almost unbelievable temperatures. 
The least that can be done is to cover the important 
members (and nearly all may be important) with heat- 
insulating cork paint, preferably with a glossy white 
finish. Better still is the sensible practice now coming 
into usage of incasing the steelwork in concrete or cov- 
ering with lagging. Some improvement in concrete 
foundations may be had by covering with glossy-white 
paint. 

Finally, in arriving at a decision as to the particular 
type of design to be adopted for a proposed installation, 
it may prove profitable to make a survey of existing 
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(b) Amplitudes with Weight at One Antinode 
in Thousandths of an Inch 
Fig. 5—Floor vibration map showing effect of 
changing mass 


installations, comparing the history of vibration with 
types of foundation, elastic deflections, weight of the 
structure, etc. It is believed that there are important 
lessons to be learned and that there is ample room for 
the development of our present knowledge of vibration in 
complex structures. 


pe 


THE LONGITUDINAL JOINTS IN THE SHELLS of un- 
fired pressure vessels exceeding 48 in. in diameter are 
now permitted to be lap-riveted, according to revisions 
recently made to the A.S.M.E. rules for the construction 
of unfired pressure vessels, provided the following pro- 
visions are met: The operating pressure shall not exceed 
50 Ib. per sq.in. The plate thickness shall be at least 
1.8 times the required plate thickness. Telltale holes 
& to 4 in. in diameter shall be drilled to a depth of at 
least 60 per cent of the required plate thickness in those 
surfaces opposite the surfaces subjected to wear or other 
deterioration, with the spacing of the holes not over 
2 ft. apart. 
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What Do You Know? 


By L. H. Morrison 


The answers ave on page 654 


Ques. 1—Suppose you had an 8-in. pipe 20 ft. long 
with ends capped and filled with air at 100 lb. pressure. 
If one cap is removed so that the air can rush out, will 
the inside pressure reach that of the atmosphere, stay 
above it or go below it? 

Ques. 2—In what field is rape oil used as a lubricant ? 


Ques. 3—What should be the velocity of steam flow 
in the line to a steam engine ? 

Ques. 4—In a reciprocating compressor the compres- 
sion is nearer to isothermal than adiabatic; but a turbo 
compressor may have a compression line above the adia- 
batic. What is the reason? 

Ques. 5—Would it be economical for a coal mine to 
use oil engines for power to operate the mine? 


Ques. 6—Is it possible to use a refrigerating machine 
to heat a house? 


Ques. 7—What is meant by clearance of an engine? 

Ques. 8—Is it possible to increase the speed of direct- 
current motors used to drive fans? If so, how is it done? 

Ques. 9—How much lap has the steam valve of a long- 
range double-eccentric Corliss engine when the wrist- 
plate is in mid-position ? 

Ques. 10—The specific gravity of an oil at 60 deg. F. 
is 0.878. How do you find the Baumé reading? 

The answers, to be found on another page, are those 
deemed correct by the editor, but readers are invited to 
send in corrections when the editor has been wrong. 





Then and Now 


John Stevens stands with Watt and other pioneers 
of engineering. Read his romantic story as 
told by A. D. Turnbull in the April 17 issue. Fol- 
lowing this historical appetizer comes a square 
meal of practical information for the man who 
faces present-day problems of plant operation. 
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Some More Big Units 


Above—W aterwheel, which is 16 ft. diameter, 10 ft. 3 in. Below—Three Allis-Chalmers steam-turbine units in the 
high, weighs 130,000 Ib., and rated at 50,000 hp., being Public Service Company of Northern Illinois plant at 
shipped from the I. P. Morris Corporation works in Waukegan, Ill. These units have a rating of 25,000, 
Philadelphia to the Upper Tallassee development of the 35,000 and 50,000 kw. respectively. Steam conditions 
Alabama Power Company are 600 Ib. and 725 deg. F. total temperature 
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+) an Engineer 


By Hubert E. Collins 














Murphy Nails the Job 


his fire and covered the dead plate for coking with 

vigorous heaves of his shoulders. He then slammed 
shut the firedoor of his tubular boiler. Vigorous and 
slammed are words fitting Jack and his manner, for he 
attacked with zest every detail of his job as operating 
engineer. He was young and loved his work. 

Born and raised in the Pennsylvania hills, of Irish- 
American parentage, he had the light blue eyes of the 
Celt. A large frame, bony face and fists, a devil-may- 
care manner of looking one in the eye, attracted and 
held one’s gaze. He had barely reached the age of 
twenty. In spite of his lack of years his employers gave 
him full charge of boiler and engine in the power plant 
of the factory. In the lodge room of the engineer’s 
association Jack discoursed on the rules for figuring the 
safety-valve weight, area, proper pressure, distance of 
weight from fulcrum, and sketched valve gears. He 
always started the arguments more politely called dis- 
cussions, from which he gleaned more and more knowl- 
edge of his chosen profession. 

He was startled by a voice, 
tricks?” 

Turning about, he met the gaze of his pal and con- 
fidant, Bill. Jack grinned at his friend and said, “I am 
feeling fine.” 

Then assuming a mysterious, happy mien, he asked, 
“You know what?” Without waiting a reply he con- 
tinued, “I had a dream last night, and in it I met on 
the street a horse that threatened to run me down. I 
wrestled and threw it down, then picked it up by the 
tail and threw it over a fence, out of the way. That is 
how strong I feel this morning.” 

‘Bully for you,” said Bill. 

Now, be it known, our young friend Jack was a 
pugilist of local repute. With his natural strength in- 
creased by the training from his work with the fire 
shovel, he had met and defeated the best in all the 
neighboring mills, acquiring skill until he was hailed 
as the “Champ.” The great John L. was then touring 
the country, offering to pay anyone a good sum of money 
to stand up before him for four rounds. One of the 
sparring partners of the “big feller” also agreed to meet 


J ACK MURPHY finished breaking and pushing back 


“Hello, Jack! 


How’s 


034 


those who did not feel equal to his chief, and for this 
one could collect five dollars if one successfully with- 
stood the beating one would receive in four sessions of 
three minutes—or longer if the local man hung on. 
Jack had decided to go to Philadelphia and meet this 
trainer as part of the show of the evening. The date 
was to be the evening of the day on which we meet Jack 
in this story. 

The friends of Jack filled a coach on the train to 
Philadelphia that momentous afternoon. There was 
much skylarking with Jack in the lead, with loud and 
noisy discussion of the coming event. Slight heed was 
paid one boss in the party, who let drop the information 
he would pay an engineer more wages than anyone in 
that section received, to come with him and do as he was 
told and ask no questions. He gave out no details and 
was forgotten in the excitement of/,the approaching 
fight. 

Arriving at the hall in Philadelphia, Jack and his 
friends found an excited throng pouring into the place. 
It is not the purpose of this story to describe the fight 
which won prominence and acclaim for Jack. After 
Sullivan had disposed of his man in the expected man- 
ner, he introduced his sparring partner in a booming 
voice. Jack hastily stripped off his shirt and entered 
the ring to answer the challenge. Those not in the know 
felt that the boy would be annihilated in short order. 

Suffice it to say, he won by remaining on his feet and 
scoring a knockdown. He had not secured his victory 
without punishment, for the flesh on his chest was puffed 
up, lips cut, mouth swollen. But he carried off the prize 
money and a greater amount of glory. He had tossed 
the horse over the fence. 

His cuts and bruises were forgotten as his mind 
reverted to the engineer’s job offered by the boss of the 
rolling mill. What attracted him more than anything 
was the mystery about it. Why did they want someone 
with nerve, who would obey orders and ask no questions ? 
Jack felt that the money would make it a step forward 
in his career as an engineer, with mystery and hint of 
danger. 

He was taken into the mill and shown a rolling en- 
gine. This was one of the largest of the time, with two 
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cylinders, each attached to one end of the heavy engine 
shaft on which the rolls were. This machine seemed to 
have been wrecked, and Jack was told to take charge 
of the reconditioning. He was told that he must put 
it in first-class shape and then come to the boss for 
further orders. 

Long hours they worked lifting the shaft and rolls 
out of the bearings with block and fall, chocking on 
blocks as they rebabbitted bearing shells, scraping and 
grooving them as well as looking to the alignment of 
cylinders at right angles to the shaft. After ten days 
of chipping and scraping, the engine was ready. 

With the plant assembled, the boilers were gotten 
under steam and the newly conditioned engine turned 
over at reduced speed to work in the bearings and adjust 
every bolt and nut to take strain. The boss ordered that 
full steam be on the boilers in the morning and that 
Jack be prepared for a trial under orders which were to 
be obeyed implicitly and without question. 

Everyone left the rolling room except the boss, Jack 
and a crew that was working up some steel or iron to 
run through the rolls. Jack worked his engine a few 
times, saw that all was as he wished it, then nodded to 
the boss that he was ready. 

The boss motioned to the iron workers and they 
dragged red-hot metal into place, although Jack could 
not see what it was. Suddenly, the boss yelled, “Give 
it to her wide open.” With that command Jack threw 
full gear forward and jerked the lever throttle wide open. 
With a grinding roar the rolls revolved at full speed, 
then came a deafening crash as a mass of metal struck 
them. Following the crash of metal came a greater one 
as rolls and shaft rose from the bearings, with holding- 
down bolts flying in all directions. Up leaped the heavy 
mass, while the connecting rods twisted and broke from 
their connections, loosened pistons shot through cylinder 
heads and a blinding 
roaring rush of 
steam filled the room. 
Automatically, Jack 
closed the throttle; 
miraculously, he had 
escaped hurt. Soon 
there was quiet where 
bedlam and pande- 
monium had_ been. 
Jack braced himself 
for a call-down for some mistake he thought he had made. 
The boss came rushing to him and asked, “Are you all 
right?” That was his only comment, no censure; he 
was content at Jack’s assurance, “Sure! I am all right.” 

Then the boss brought in the designing engineer, they 
called for men, and the start was made to clear up the 
wreck. Valiantly the men worked for weeks, first clear- 
ing up the wreck while fragments were inspected as 
fractures and measurements made. New engine frames 
were cast and machined; the whole engine was rebuilt. 
Apparently, the bearings had been the weak spot. After 
several weeks of intensive labor, the engine was reas- 
sembled, tested and declared ready for work again. 

Again Jack stood at the throttle and reversing lever ; 
again came the command, “Full steam ahead.” This 
time the mainshaft and rolls were held in place by bolts 
of sufficient strength, and Jack listened with satisfaction 
to the steady roar and crash of the rolls. 
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Thus was inaugurated the manufacture of the first 
wire nails made in the world. Thus was a nervy young 
operating engineer the principal human instrument in 
the start of the industry. Murphy had literally nailed 
his job. 

At the start of this new industry the designers 
decided the best way to get a perfect machine was to 
try it out—if a man with nerve and fidelity to orders 
could be found to do the testing. The boss found him 
in the engine room close by, saw him tried in the prize 
ring against a seasoned pug. 

Murphy had a job in this mill as long as he wished, 


but he grew more ambitious with years and left the scene 
of his early test in 


another year. He 
loved hard jobs 
and operated one 
after another the 
plants of power 
houses in the Met- 
ropolitan Districts. 
These plants were 
past their prime when he took them, were headed for the 
scrap heap, as the companies were installing larger and 
more modern units. Wonders of operating were per- 
formed as the owners refused to rebuild the old. No 
less than four such plants received the ministration of 
this man, and always he had the nerve to fill the bill. 
Today he follows his chosen work in a most modern 
plant where the almost silent turbine can remind him of 
the past only by contrast. 

The romance of the old power plants is lost in the 
silent efficiencies of the present. As Jack gazes with 
undimmed eye across the reaches of beautiful Cayuga 
Lake, he surely has a faint longing for the old days. 

He has seen real romance in the engine room; he no 
doubt finds it still, for he is that way. 





——_————~— 


Cutting In of Boilers 


To cut in a boiler, or put it on the line after it has been 
out of service, is to place it in free communication with 
other boilers that are under steam. 

In cutting in a boiler that has been idle, the stop 
valve should be kept closed until the steam pressure in 
the boiler has risen to the value that is prevailing at 
the time in the steam header to which the boiler is to 
be connected. 

It is not correct to bring the pressure to within a 
few pounds of that in the main, for it is important that 
the pressures should be the same or as near the same 
as the different gages indicate. When the gages in- 
dicate the same, the boiler stop valve should be opened 
slowly to permit the small outstanding difference of 
pressure to become equalized without shock. 

If there is any evidence of disturbance in the boiler 
or piping, as indicated by snapping or pounding or by 
abnormal vibration of the boiler, the stop valve should 
be immediately closed. 

If there must be a difference of pressure it is safer 
to have the pressure in the boiler to be cut in a little 
higher than the pressure in the main rather than lower, 
because steam will then flow from the boiler out into 
the main instead of in the opposite direction. 


How- 
ever, it is much better to have both equal. 
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Quebec Advances Rapidly 
with Water-Power Development 





Has Estimated Total of 
Over Thirteen Million 
Horsepower of Which 
Over Two Million Have 


Been Developed 


By E. G. WILson 


Chelsea water-power plant of the Gatineau Power Company; 


ultimate capacity 170,000 horsepower 


expansion of industrial development in the prov- 

ince of Quebec is becoming more and more 
marked, and is destined to play an incalculably important 
part in the greater development which is now assured 
for this section of Canada. The total available water- 
power resources of Quebec are estimated to be 8,459,000 
hp. under conditions of ordinary minimum flow, or 
13,064,000 hp. ordinarily available for six months of the 
year. These totals include the figures of power available 
at sites that have been developed and where installations 
of 2,165,443 hp. have been made. With the general rela- 
tionship existing between installation and available re- 
sources, this development represents probably about 13 
per cent of the total resources of the province. 

With from two to two and a half million horsepower 
available in the reach extending from the Ontario 
boundary to the harbor of Montreal, the St. Lawrence is 
the outstanding power river. This power is possible of 
economic development in two concentrated reaches, the 
first embracing the Coteau, Cedars and Cascades Rapids 
between Lake St. Louis and St. Francis, and the second, 
the Lachine Rapids between Lake St. Louis and La 
Prairie Basin, above Montreal. These resources, so far, 
have been utilized to a comparatively small extent, in- 
volving a total installation of only 275,000 hp. at the 


r NHE influence of water power upon the trend and 
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Cedars and Lachine Rapids and along the Soulanges and 
Lachine Canal. A move is under way at present to de- 
velop 500,000 hp. in the reach between Lake St. Francis 
and Lake St. Louis. The project has strong financial 
backing, and as soon as permission has been granted by 
the federal and Quebec governments the work will prob- 
ably begin. 

The Ottawa River and its Quebec tributaries provide 
power possibilities of from 1,000,000 to 1,600,000 hp. 
On the Ottawa from Lake Temiskaming to Pointe For- 
tune, which forms the boundary between Ontario and 
Quebec, there are a number of large and important power 
sites which are shared by the two provinces and which 
total from 570,000 to 950,000 hp. Above Lake Temis- 
kaming, on the upper Ottawa and on the part known as 
the Quinze River, there are powers totaling 90,000 to 
220,000 horsepower. 

Among the tributaries of the Ottawa River the Gati- 
neau is outstanding, with continuous power possibilities 
in excess of 400,000 hp. It is on this river that the 
Gatineau Power Company is carrying out its huge power 
project. Two plants were built last year, one at Chelsea 
and the other at Farmers Rapids. At the Chelsea plant 
three 34,000-hp. units have been installed. Provision 
remains for two further units which will give the plant 
a total capacity of 170,000 hp. At the Farmers Rapids 
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development three 24,000-hp. units were put into opera- 
tion last year, and provision has been made for the addi- 
tion of two further units which will give the plant an 
ultimate capacity of 120,000 hp. About 27 miles above 
Chelsea the company has under construction a third 
plant at Paugan Falls. Here six units, each of 34,000 
hp. capacity are being installed and are expected to be 
ready for operation in September, 1928. A fourth plant 
at Nigger Rapids on the same river is contemplated for 
future development by the company when load condi- 
tions warrant. 

The Saguenay is outstanding among the power rivers 
of Quebec and, with its immediate tributaries and rivers 
entering Lake St. John, has total resources of from 
1,260,000 to 1,530,000 hp. Tributary to the Saguenay 
itself, the most important rivers are the Chicoutimi and 
Au Sable, which are largely developed, and the Shipshaw, 
having total resources of 88,000 hp., with two sites util- 
ized and a number still awaiting development. 

Most of the installation in Quebec is found in stations 
generating electrical energy for general distribution, 
while a considerable total is also accounted for in de- 
velopments directly connected with the pulp and paper 
industry. The production of ground wood pulp and 
newsprint being the great power-consuming factors in 
the pulp and paper industry, the statement that the mills 
of Quebec produced over 52 per cent of the ground wood 
pulp and over 44 per cent of the newsprint manufactured 
in Canada during 1926, predicates an enormous use of 
hydraulic power. 

Hydraulic turbines of an aggregate capacity of 247,- 
044 hp. are installed in connection with the pulp and 
paper mills, while an amount estimated to be in excess 
of 600,000 hp. is purchased from central electric stations. 
Of the power installed by the mills, 147,266 hp. is direct 
connected to mill equipment and 94,778 hp. to electric 
generators. The total utilization of hydro-electric power 


in the mills is thus in the neighborhood of 700,000 horse- 
power. 


The St. Maurice River is the largest present source 
of power in the province, 557,000 hp. being now in- 
stalled at three sites. At Shawinigan Falls, the Shawini- 
gan Water & Power Company has an installation of 
191,500 hp., while it also controls a 120,000-hp. develop- 
ment at La Gabelle. In addition to these, the company 
secures power from a 176,000-hp. development at Grand 
Mere, owned by the Laurentide Power Company. Dur- 
ing the last year Shawinigan placed in operation a plant 
of 4,000 hp. at Ste. Alban, on the Ste. Anne-de-la-Perade 
River, replacing a former plant damaged by floods. The 
company has also started work in connection with the 
installation of an additional 40,000-hp. unit in its No. 2 
plant at Shawinigan Falls. 

The same company carried out a most notable achieve- 
ment last year in the completion of a 165,000-volt trans- 
mission line, 136 miles in length, through an almost 
entirely uninhabited territory, to bring power from the 
Isle Maligne station of the Due-Price Power Company 
on the Saguenay River to the City of Quebec. This 
line, which at present is the highest voltage line in opera- 
tion in Canada, is designed to carry 100,000 hp. for the 
supply of large pulp and paper mills recently erected in 
the vicinity of Quebec City. 

On the Saguenay River at Chute-a-Caron the Alcoa 
Power Company is building a plant that will have an 
ultimate capacity of 800,000 hp., while the Duke-Price 
Power Company has still two units to install in its Isle 
Maligne station to bring it to its ultimate designed capac- 
ity of 540,000 hp. One of these units will be installed 
this year. 

Among projects or extensions under active construc- 
tion may be mentioned a 65,000-hp. development by the 
Montreal Island Power Company on des Prairies River 
near Montreal; the addition of two 10,000-hp. units to 
the Canada Northern Power Company’s plant on Quinze 
River, to be ready in July, 1928; and a 300-hp. plant by 
the Cie d’Enterprises Publiques near Riviere a Piere, 
Quebec, on the river of the same name. 





Isle Maligne development of the Duke-Price Power Company on the Saguenay River has 
540,000-horsepower plant 
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Tests to Determine Most Practical 


Type of Over-Fire Steam Jets 


interested in the use of steam jets, and Col. E. H. 
Whitlock, Commissioner of Smoke _ Inspection, 
suggested to Prof. F. H. Vose, of Case School of Ap- 
plied Science, that this subject might be worthy of fur- 
ther investigation. The latter therefore interested two 
senior students, John DuPerow and Edmund B. Bossart, 
in making certain tests along these lines as a subject 
for their graduation thesis. These were carried out 
during the winter and spring of 1927 in a laboratory 
rigged up in the old boiler room at Case School. The 
writer is indebted to these men for the information given 
herein. 
The layout used is shown diagrammatically in Fig. 1 
and consisted of apparatus for measuring air and meas- 


, NHE Smoke Department of Cleveland has long been 
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lig. 1—Diagram of test apparatus 





uring velocity, a steam nozzle and an air induction tube, 
the last two of which could be varied easily. 

The main purpose of the steam jet, when used for 
smoke abatement work, is to furnish over-fire air and 
at the same time to cause enough turbulence to mix this 
air with the gases rising from the fuel. It was, therefore, 
advisable to study the amount of air induced as well as 
the velocity of the resultant mixture. 

When the apparatus was in use, the steam jet caused 
a drop of static pressure in the drum. This caused air 
to flow through the standard flow nozzle at the end of 
the drum into the drum, where it combined with the 
jet and was carried out through the induction tube. A 
standard draft gage was used to obtain the drop in static 
pressure across the nozzle. The velocity was measured 
by an impact tube connected to a draft gage. The tube 
was movable, so that the distance from the nozzle could 
be varied at will. A pressure gage and a separating 
calorimeter were connected into the steam line. 

The first thing was to determine the best size and 
shape of induction tube, which was accomplished by 
keeping the steam pressure fixed at 75 lb. gage and using 
a theoretical 4-in. nozzle, at the same time changing the 
induction tube as desired. This tube could be moved 
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backward or forward at will and was first placed so that 
the nozzle was two inches inside the mouth of the tube. 
It was then moved forward by one-inch increments. Air 
entrainment and velocity readings were taken at each 
position. Three different designs of tubes were tried 
as well as various lengths of 1-, 2-, 3- and 4-in. pipe. 
After the best nozzle position was determined, the steam 
pressure was varied from 15 Ib. up to 120 lb. by 5-Ib. 
increments. 

After this the size and type of nozzle were varied, 
using a ;,-in. and a 4-in. nozzle as well as one made by 
drilling a 4-in. hole in an ordinary pipe plug. 


NozzL_e SuHoutp Be OutTsiIpE CoMBINING TUBE 


The usual practice in installing steam jets is to insert 
the jet inside the induction tube. The curves of Fig. 2 
show that this is poor practice. The investigators state 
“that the best position for the nozzle is about one diam- 
eter of the combining tube outside the mouth of the 
combining tube.” They explain the increased velocity 
obtained as follows: ‘First, since all velocities were 
measured from the nozzle mouth the farther the tube 
was placed from the nozzle the longer it served to guide 
the jet and prevent its dissociation. Second, more air was 
entrained. The fact that entrained air is necessary to 
give body to the jet stream was demonstrated by taking 
velocity readings both with and without entrained air. 


EFFECT OF NOZZLE DISTANCE 
——Combining Tube— 


-—Lb. Air Entrained—— Velocity in Ft. Distance 
Dia., Length, Per Lb. Per per Sec. at from 

In. In. Steam Second 36 In. Nozzle, In 
2 10 11.4 0.194 2,980 0 
2 10 11.6 0.198 3,240 1 
2 10 11.6 0.189 3,4 2 
3 10 13.97 0. 237 2,265 —I 
3 10 15.40 0. 262 2,445 0 
3 10 16.08 0. 237 2,570 1 
3 10 16.90 0. 287 2,678 2 
3 10 17.41 0.296 2,940 3 
3 10 17.21 0.292 2,820 4 


It was impossible to secure any indication of velocity 
when no air was allowed to entrain.” 

Fig. 3 shows that the pounds of air entrained per 
pound of steam varies inversely with the nozzle diameter. 
It also shows that the velocity increases with the nozzle 
diameter. From these curves it has been decided that the 
§-in. nozzle is probably the best all-round size to use, 
also that there is not a great deal of difference between 
the practical nozzle and the theoretical. 

Fig. 4 shows the effect of tube diameter, based on the 
4-in. nozzle, 75-lb. pressure and 10-in. tube length. The 
authors deduce from this that the 2-in. tube is the best 
all-round size, but it seems that the 3-in. might be better 
as it gives considerably more air with comparatively little 
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loss in velocity. This can be seen from the table, which One of the common faults of practical installations is 
gives the pertinent figures for these two sizes. It is that the jet is often not concentric with the combining 
also interesting to note the marked difference in the tube. The tests show that both air entrainment and 
amount of entrained air which is shown when the jet is_ velocity are greatly reduced thereby. Rounding the en- 
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of the furnace walls. 







1000 2000 3000 4000 5000 
Jet Velocity at 3 Ft from Nozzle in Ft. per Min 


Figs. 2 to 7—Curves showing effect of different dimensional factors on jet velocity 
and quantity of air per pound of steam 


In Fig. 5 will be seen the effect of tube length. In entrainment of about 25 per cent, but it makes little 
practice the length depends, of course, on the thickness improvement in velocity. 


The results and conclusions are, of course, made from 


Fig. 6 shows the effect of varying pressures. The this series of tests only. Although they are not conclu- 
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velocity increases, but the air entrainment falls off with sive, they are indicative. It is hoped to carry on further 
pressures above 75 pounds. tests this year. 
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Fig. 1—Three full-wrap one-to-one direct traction machines 


High Speed Elevators Make 
Landing Stops Automatically 


by using inductor-type control and a signal system 
that tells the operator when to enter the car switch 


By F. A. ANNETT 


Editorial Staff, Power 


T THE high speed of 700 to 800 feet per minute 
at which modern passenger elevators are operated, 
it hecomes exceedingly difficult for the operator 

to make accurate landings. The speed of the car makes 
it hard to recognize the floor numbers. At these speeds 
it is difficult for the operator to judge the distance within 
which the car can be stopped without going by the floor. 
This is true even with the best of operators, and with 
the average, much time is lost due to false stops. Even 
when false stops are few, time is lost owing to the 
operator’s slowing the car down too soon, preparatory to 
making landing stops. 

Where the landing doors are interlocked with the posi- 
tion of the car, the latter must be landed accurately before 
the doors can be opened. When the operator fails to 
stop the car level with the floor, time is lost while inching 
it into position. If the landing doors are not interlocked 
with the car position, it is necessary that the car be 
landed accurately to avoid accident due to passengers 
tripping. Then again, if the car is landed accurately the 
passengers will tend to move on and off more quickly, 
since they feel they can do so with safety. 


640 


High-speed accurate landing elevators, with snappy 
operating doors have the psychological effect of causing 
passengers to move quickly. If accurate landing can be 
assured, it is possible to render more and better service 
with a given number of elevators. All these factors 
may make it possible to reduce the number of elevators 
to provide this service. In high buildings the increase in 
renting space due to a reduction of one or two elevators 
adds considerable to the income from the building. 

Accurate landing of the car is also an important factor 
in the maintenance of the elevator equipment. If it is 
stopped accurately at the landing on the first trial, the 
cables are bent only once as they pass over the sheave. 
If the car goes by the floor and is brought back on one 
trial, this will cause the cables to be bent three times 
in a short section near the sheave. The result of this 
increased bending of the cables in the sections near the 
sheave, corresponding to the position of the car at the 
landings, is evident, as it is at these sections that the 
cables first show signs of failing. 

Inching the car puts a heavy duty on the magnet 
switches, particularly with rheostatic control. With nor- 
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mal stopping the current in the direction switches is 
usually of a low value. When the car is moved a short 
distance to bring it level with the floor, the contactors 
may have to break a maximum current. This wear on 
the contactors can be avoided by accurate stopping of the 
car. The wear on the moving parts of the equipment, 
due to the increased number of operations, must also be 
considered. Most experienced elevator engineers can 
recall cases where an elevator has run satisfactorily with 
one operator. Then for some reason a change was made 
in operators after which the equipment gave no end of 
serious trouble. No doubt the equipment was not suited 
to the service, nevertheless it was possible for a good 
operator to get satisfactory service from it. These ex- 


are important factors in the class of tenant that can be 
retained in a building. The public is being educated 
more and more to the idea of courteous service, and this 
is expected from elevator operators just as from the 
tenant at whose office they may call. If the passengers 
do not get such service, complaints and dissatisfied ten- 
ants result. The economic value of the latter is difficult 
to estimate. 


TENDENCY TOWARD AUTOMATIC CONTROL 


The tendency in many types of industrial power con- 
trols is to make them as nearly automatic as possible, and 
there seems to be no good reason why this should not be 
the goal sought in elevator work. In fact, experience so 
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Fig. 2—View of top of the car and the 
rear of the hoistway 


periences are convincing evidence that the operator is an 
important factor in the wear and tear on elevator 
equipment. 


AUTOMATIC STOPPING AT LANDINGS 


During recent years considerable attention has been 
given to stopping the elevator car automatically at the 
landings and thus taking this function out of the hands 
of the operator. There is much to be said in favor of 
this practice, as already indicated. In addition, the op- 
erators are allowed more freedom to attend to the needs 
of the passengers. If their duties are made such that 
they can be performed without undue effort, they will 
be in a proper mental condition to give courteous treat- 
ment to the passengers. Hard operating doors, a poor 
signal system and a control that makes it difficult for the 
operators to make good landings are likely to be reflected 
in their attitude toward the passengers. Such conditions 
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Fig. 3—Stop ping 
inductor switch 


Fig. 4—Above the car switch are the 
preregister signal buttons 


far shows this is in general the most economic arrange- 
ment and will pay dividends on the additional investment. 

In the 60 Broad Street Building, New York City, is an 
installation of three elevators with automatic landing 
control, which has many features of interest. The control 
is of the Westinghouse automatic inductor type, which is 
designed to bring the car to and stop it level with the 
floors with a minimum of time lost in the slowing-down 
operation. When the car comes into the signal zone, the 
operator centers the car switch, after which a rapid and 
smooth stopping operation is carried out automatically 
and brings the car-floor level with the landing. 

The car is started in the usual manner by moving the 
car switch to the running position. For control of the 
motor Westinghouse variable-voltage control is used. 
This type of control lends itself to very close speed regu- 
lation over wide ranges of load, which is essential to 
accurate landing. 
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With the inductor control all operations of automati- 
cally slowing down the car and stopping it accurately 
at the landings are accomplished without any mechanical 
contact between the parts of the control on the car and 
the stationary parts in the hoistway. Therefore, so far 
as the operation of the control in the hoistway is con- 
cerned, it is silent and not subject to wear. 

In the hoistway, mounted on the counterweight guide 




















Fig. 5—Inductor switch with first and 
second slow-downs 


rails, are what are known as inductor plates, such as 
shown at A and 4’, Fig. 2. On top of the car are slow- 
down inductor switches B and stopping inductor switches 
C. These switches are totally inclosed in metal cases to 
protect them from dust and dirt. On the side of the 
cases next to the inductor plates non-magnetic material 
is used. 

The inductor switch consists of a coil and magnet 
and a normally closed contact, Fig. 5. As shown in the 
figure, there are two inductor switches, one the first 
slow-down and the other the second slow-down. When 
the operator centers the car switch, the coils C become 
energized and the magnets M excited. When a magnet 
comes in front of its inductor plate, it is attracted and 
opens its contacts. Opening the contacts interrupts the 
circuit to the slow-down relay on the elevator-motor 
control board and decreases the car speed. 

In Fig. 2 it will be seen that inductor plate A is out 
of line with 4’. This allows No. 1 slow-down to func- 
tion first, and as the car continues in motion the second 
slow-down inductor switch is operated by plates 1’. 
Final stopping of the car is done by the stopping induc- 
tor, which contains three switches. This inductor switch 
is shown in Fig. 3 with the cover removed. The final 
slow-down and stopping are accomplished by an inductor 
plate, not shown in Fig. 2, which causes the stopping 
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inductor switch C to function as the car approaches the 
floor. 

The inductor plates in the hoistway are adjusted to 
give a minimum stopping distance and obtain a smooth 
and accurate stop. When floor-to-floor runs are made, 
the operator moves the car switch to the first running 
position and, when the car starts, immediately returns 
it to the off position. In this case the high-speed relays 
on the controller are not energized, so that the car 
reaches an intermediate speed only, which is so propor- 
tioned that the car will go from floor to floor in a 
minimum of time. 

At all times the car is under the control of the operator. 
If it is desired to reverse the car’s motion at any time, 
the operator can do so by moving the car switch to a 
position corresponding to the desired direction. The 
inductor control may be cut out by a switch in the car 
and the machine operated at any desired speed from the 
ear switch. 

In the 60 Broad Street Building there are three ele- 
vators operating at about 700 ft. per minute, serving the 
equivalent of 22 floors of about 3,200 sq.ft. of rentable 
space per floor, which are occupied by tenants doing a 
brokerage business. These elevators are handling about 
8,000 passengers a day and are maintaining a schedule 
on about 45 to 50 sec. headway. During the peak periods 
about 900 up passengers per hour are transported. When 
all the floors are rented, it is expected that over 9,000 
passengers will be transported daily. 

On account of the high speed it is difficult for the 
operator to read the numbers on the floors and also to 
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Fig. 0—Two elevator control panels with 
signal control on the left 


make good landings without losing time due to unneces- 
sary slowing down the car when preparing to make a 
landing stop. To overcome this difficulty the control is 
arranged so that the operator stops the car on signals 
and does not have to pay any attention to floor numbers. 
This has been done by placing in the car a bank of pre- 
register push buttons corresponding to the floor num- 
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bers, also a car operator’s flash, as shown in the upper 
part of Fig. 4. 

When the passengers come into the car and call out 
their floor numbers, the operator presses the buttons 
corresponding to these floors. Pressing the button in 
the car closes a contact in the signal system, just as when 
one of the floor buttons is pressed. When the car is 
started by the operator, the car switch is held in the full 
on position until a signal bell and flash is received, at 
which time the switch is centered and the car goes to and 
stops automatically at the floor from which the flash and 
signal were initiated. This signal may be given either 
by the operator in the car or by a waiting passenger on 
a floor. 

The signal system, which was furnished by the Ele- 
vator Supplies Company, contains a bank of mercury 
contacts, shown at 
the left in Fig. 6, for 


would move the car switch to the first on position and 
as soon as the car started, the switch would be brought 
to the neutral position. The car would then go to the 
next floor and stop automatically. 

The signal system is also arranged so that if the car 
does not stop at a floor from which a signal has been 
given, such as might be the case if it had a full load of 
passengers, the signal will be automatically transferred 
to the next car following. 

At any time the operator may reset the preregister 
buttons by pulling lever B to the down position. For 
example, if, after making part of a trip, it is decided to 
return to the bottom landing, the preregister buttons can 
be reset by throwing lever B to the down position and 
then releasing it. The operator can then set the signals in 
the down motion just the same as when a complete up 

trip is made. This 





the floor buttons. 
There are no mercury 
contacts for the pre- 
register buttons in 
the car, since these 
are of the type that 
lock closed when they 
are pushed. The floor 
signal system has the 
usual automatic reset 
machine, an operat- 
or’s flash machine 
and a floor-lantern 
machine, all combined 
in a single unit. On 
the car signal system 








reset lever is also 
used should the oper- 
ator push a wrong 
button. First, the 
buttons are released 
and then the correct 
ones are pushed. 
Switch 4 is the 
electric control for 
the signal system. In 
case the car goes by 
a floor and the oper- 
ator wishes to return 
to that floor, this can 
be done without dis- 
turbing any of the 
signals, by throwing 








there is an operator’s 
flash machine only 

The car signal pre- 
register buttons are 
automatically released when the car approaches the termi- 
nal landings, by a magnet located below the push-button 
bank. The same buttons are used for either direction. 

Back of one of the white glass disks above the pre- 
register push-button bank, Fig. 4, there are two red 
lamps. Behind the other white disk are two green lights. 
The red lamps flash to warn the operator when the car 
is within 25 ft. of a floor from which a signal has been 
given for the direction in which the car is traveling. 
One of these lamps is for signals set by the operator on 
the preregister buttons, and the other is for signal given 
by waiting passengers at the landings. When the op- 
erator gets the flash, he has about 11 ft. travel in which 
to center the car switch before coming into the slow- 
down and stopping zone. At 700 ft. per minute this zone 
is about 15 ft. long. 

The green lights operate to warn the operator that 
stops are to be made at successive floors. One of them 
is for the preregister signals in the car and the other for 
the landing signals. If the car was stopped at the third 
floor going up and there was a signal in the system to 
stop at the fourth floor, a green light would indicate this 
to the operator. Then, when starting the car, the operator 
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Fig. 7—Motor-generator sets for elevator machines 
and signal system 


switch 4 to the up 
position. Switch C 
allows the operator 
to stop and start the 
motor-generator set that supplies power to the elevator 
motor. At D is the short-circuit switch for the car-gate 
interlock. When the car is being inspected or repaired, 
by closing switch D it can be moved with the gate open. 
With the center switch E in the down position the ma- 
chine is operated on automatic control. When this 
switch is in the up position, the machine is on car-switch 
control only. On the control panel is a double-throw 
multipole switch, by which the automatic part of the con- 
trol may be cut out entirely and the elevator operated 
from the car switch, while repairs or adjustments are 
made on the automatic equipment. 

On this installation the landing doors are not inter- 
locked with the control. They are arranged to be opened 
by hand and close automatically when released by the 
operator. The car gate is interlocked with the controller, 
and the car cannot be started unless the gate has been 
closed first. 

The author acknowledges with thanks the assistance 
rendered in the preparation of this article by R. F. Moon, 
vice-president, Atlantic Elevator Company, 120 Broad- 
way, New York City, and to W. S. Westervelt, engineer, 
60 Broad Street Building, New York City. 
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HintstorInventors 
of Fuel-Injection 
Systems 


By P. H. SCHWEITZER* 


Outline of Requirements—Limita- 
tions of Mechanical Parts—Neces- 
sity of Co-ordination of Entire 
Fuel-Handling System 


O PART of the oil engine has received more 

attention than the fuel-injection system, and 

extended efforts have been made to find the most 
satisfactory system for introducing the fuel oil into 
an engine. As a result we have almost as many types 
of injection as we have makes of engines, and are as 
far as ever from a standard system the superiority of 
which would be generally accepted, as is the carburetor 
for gasoline engines. Each of the various commercially 
developed systems has merits that are well emphasized 
by the maker and certain demerits that are ignored and 
frequently not even realized. Inventors, in laying out 
new and supposedly superior fuel-injection systems, fre- 
quently fail to realize the multitude of the existing 
problems. Their proposition, while superior in one 
aspect, may lag behind in others. There are many 
patents that offer satisfactory solutions respecting cer- 
tain characteristics, but the idea is inapplicable without 
affecting adversely other characteristics. And no chain 
is stronger than its weakest link. 


WHAT THE INJECTION SYSTEM CONSISTS OF 


The injection system of an oil engine consists of 
mechanical parts for introducing the fuel into the cylin- 
der or, more specifically, delivering it from the fuel tank 
to the combustion chamber. It generally includes a fuel 
pump, a fuel line and a spray nozzle. It has long been 
recognized that the interaction of these elements is so 
close that in dealing with them they have to be con- 
sidered together rather than in separate units. Many 
a failure has been encountered by attempting to assemble 
an injection system out of proved elements such as a 
good fuel pump, a good fuel line and a good spray nozzle, 





*Assistant Professor of Research Engineering, Pennsylvania 
State College. 


644 

















without paying proper attention to the interrelation of 
these elements. 

It is also well known that the design of the com- 
bustion chamber is related to the injection. The shape 
of the spray should fit the combustion chamber so the 
oil can come in contact with all the air possible, but 
at the same time avoid precipitation on the cold wall. 
Turbulence of the air always assists the atomization 
of the spray. The influence of necks, precombustion 
chambers and various means of controlling turbulence 
is well known. The shape of the combustion chamber 
largely determines the selection of the spray that will 
give the desired results in the engine. The duty of the 
injection system is to produce that spray and do it satis- 
factorily under various conditions. 


Tue DeEsIcNer’s LIMITATIONS 


In laying out an engine, the designer always has some- 
thing in mind with regard to the conditions under which 
the engine is to operate. He considers a certain speed, 
a certain load, a certain type of fuel, and he also expects 
the engine to be in perfect mechanical condition when 
running. There is a great probability, however, that 
the engine in the hands of the user will run at a different 
speed and carry a different load. Furthermore, the same 
engine will have to run under various speeds and loads 
at various times and burn various fuels. Still the engine 
has to perform its duty, and no injection system can be 
considered satisfactory unless it operates satisfactorily 
under all conditions encountered during service. 

Certain factors affect the injection system more than 
others, causing troubles that are frequently unexpected. 
In laying out or judging a particular system, the vari- 
ables to receive consideration are: Speed; load; 
fuel; clogging, or scouring, and leakage, due to poor 
condition of valve seats, connections, pump plungers 
and needle valves. 

The variation of speed can be disregarded in the con- 
stant-speed engines; that is, in engines used to drive 
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power generators, and most stationary machinery. In 
many applications a certain speed variation is essential. 
The engine speed generally affects the action of the 
injection system considerably. An injection system that 
may work satisfactorily in a power generating engine, 
might be entirely unsatisfactory in a marine engine. 

An engine should be expected to operate under variable 
load conditions, and an injection system is not to be con- 
sidered satisfactory unless it is able to operate satisfac- 
torily under various engine loads. 


INFLUENCE OF FUEL CHARACTERISTICS 


Fuels having nearly identical heating values differ con- 
siderably in gravity, viscosity, surface tension and con- 
tained solid matter. Even the same fuel changes its 
viscosity and other properties with the temperature. It 
is a general requirement that the injection system should 
operate satisfactorily with a wide range of fuels. 

There is always a possibility that fuel passages such 
as portholes and valves will get clogged during opera- 
tion. The clogging is often caused by impurities in the 
fuel or metallic particles loosened from the injection 
mechanism. If a slight reduction in area of fuel pas- 
sages causes serious disturbance in the operation of the 
injection system, such a system should be considered 
inferior. The system should operate at least tolerably if 
some of the passages are partly clogged. A removal of 
clogging material necessitates the stopping of the engine. 
Engines for application where stopping of the engine is 
undesirable, as in case of aéro-engines, must be least 
sensitive to obstructions in the fuel systems, including 
the pump, piping and spray orifices. 

The enlargement of portholes by erosion is frequently 
caused by the fuel passing at high velocity. Systems that 
are less sensitive to clogging are less sensitive to scour- 
ing, as a rule. 

Good valve seats and good fits of the plungers, valve 
needles and other injection mechanism parts are always 
important, but perfection cannot be attained and dete- 
rioration is always to be expected. Certain injection 
systems are less affected by imperfect seating than others. 
Erratic pump action due to air in the line and leakage 
of fuel are well-known troubles. Since wear and imper- 
fections in metallic fits can never be entirely eliminated, 
it should be termed a general requirement of injection 
systems that the effect of leakage on the operation shall 
be as small as possible. 

A fuel-injection system is reqttiired to deliver definite 
amounts of liquid in sufficiently divided sprays of suit- 
able geometrical shape into a number of cylinders, 
accurately timed in relation to the engine cycle. Accord- 
ingly, each injection system consists of elements for 
performing each of these operations: Transporting ; 
metering; timing; injecting and spraying. 

Transporting is the delivery of the fuel to the spray 
nozzle. Metering is the measuring out of definite 
amounts of fuel for introduction into the cylinders with 
each cycle. Timing is the regulation of the time of 
injection in relation to the engine cycle. Injecting is 
imparting velocity to the fuel to carry it through the 
spray nozzle and to break it up into sufficiently small 
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particles. 
burn. 

The sequence of these operations may vary, and fre- 
quently two or more of them are combined and per- 
formed by the same mechanism. However, an injection 
system can be considered satisfactory only if each of 
these functions is performed satisfactorily. The require- 
ments concerning each of these five operations are distinct 
and independent. 

It is not considered sufficient if an injection system 
is satisfactory just for one set of operating conditions. 
For different load and speed conditions and for different 
fuels, etc., the requirements regarding transporting, 
metering, timing, injection and spraying are unlike. For 
instance, for heavier loads an increase in the amount 
of metered fuel is necessary; for higher speeds earlier 
injection is desirable. In order to obtain best results 
each function should always be so adjusted as to fit best 
the actual operating conditions. Adjustability is the 
ability of the injection system to become adapted to 
various operating conditions. 

It is the highest degree of adjustability if the respec- 
tive operation is self-adjusting. The adjustment of the 
metering to the load is self-adjusting in governor-regu- 
lated engines. The adjustment that can be made without 
disassembling or changing of parts—for instance, by 
turning a handwheel or a nut—is generally preferable 
to adjustments that involve disassembling or changing 
of parts, even though the engine has to be stopped to 
make the adjustment. 


Spraying is the formation of a spray fit to 


EFFECT OF ENGINE SPEED 


The change of operating conditions frequently affects 
various functions that should not be affected. For i:- 
stance, decrease in speed results in a decrease of injec- 
tion pressure in many injection systems. Stability or 
insensitivity is the ability of the injection systems to 
remain unaffected by the change of operating conditions 
where the effect is undesirable. 

Not until a fuel-injection system performs satisfac- 
torily the five duties listed and possesses a necessary 
amount of adjustability and stability, can it be consid- 
ered a good injection system. Of course it may still 
be poor because of its poor mechanical construction. 
But if a system sins against the fundamental principles, 
it has deficiencies no mechanical perfection can correct. 

—$< 


PisTtoN-PIN SEIZING IN Ort ENGINEs is at times in 
evidence when turning the engine over at the beginning 
of arun. If, at the close of the last run, the cooling water 
was shut off too early, the heat in the piston head may 
evaporate all the lubricant on the piston pin. The dry 
bearing absorbs the heat, but it cannot expand outward 
because of the greater mass of the connecting rod end. 
The bearing closes in on the pin, which is also expanding ; 
this action results in a gripping of the pin that is not 
completely loosened even after the parts have cooled. On 
starting, this wedged bearing restrains the motion of the 
connecting rod, and the engineer calls it a seized piston, 
though it actually is a case of a seized piston pin. 
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Care of Connecting-Rod Bolts 


By Epwarp INGHAM, A. M. I. Mech. E. 


connecting-rod bolts are made is a factor of funda- 

mental importance. Generally, the bolts are either 
of wrought iron or mild steel. Some authorities recom- 
mend a high-class quality of soft wrought iron, such as 
“Low Moor” iron, on the ground that it is more reliable 
than mild steel. Mild 
steel may be rendered 
totally unsuitable by 
improper heat treat - 
ment, and some failures 
of steel bolts are to be 
attributed to a defective 
condition of the steel. 

Both iron and steel 
bolts are likely to un- 
dergo a change of 
structure in the course 
of time, and for this 
reason it is advisable to 
renew them at intervals 
not exceeding three 
years. 

The practice of an- 
nealing the bolts with a 
view to restoring the 
material to its original 
state is not recom- 
mended, since, unless 
the annealing is very 
carefully performed, it 
may do far more harm 
than good. There are 
records where bolts 
have failed shortly 
after having been an- 
nealed, a fact which 
would seem to show 
that the annealing has 
had deleterious effects. 

Many users consider 
that to anneal their 
bolts merely necessitates heating the bolts to a high tem- 
perature, for a fairly long period, and then allowing 
them to cool. Such crude treatment is likely to be 
attended with serious consequences. In most cases the 
heating is done at too high a temperature and is.unduly 
prolonged. The cooling also is generally done in an 
unsatisfactory manner. 

The temperature should not .exceed about -1,100 deg. 
F., and the bolt should be heated until it is at a uniform 
temperature throughout, after which it should be cooled 
uniformly and slowly. Sudden cooling, such as would 


, \HE nature of the material of which oil-engine 




















Fig. 1—A well designed ar- 
rangement of big-end bolts 
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be occasioned by placing the hot.bolt on a cold floor, 
must be particularly avoided. 

For really satisfactory annealing it is necessary to 
know the chemical composition of the bolt material and 
to possess a knowledge of the heat treatment of steel. 
As the user is not as a rule possessed of this knowledge, 
he should not entertain the idea of annealing, but rather 
should replace the bolts by new ones from the makers 
after they have been in service about two years or at the 
most three years. 

The design of a connecting-rod bolt is not such a 
simple matter as it is sometimes supposed to be. There 
are a number of factors that require consideration if 
the bolt is to prove safe in working. 

The first consideration is, of course, the diameter of 
the bolt. 

A fault of the past was to make the bolt too small. 
There was a widespread notion that because the pressure 
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Fig. 2—Rod bolts should be reduced at the shank 


acts only on one side of the piston, the connecting rod 
is always in compression, so that the only stress on the 
bolts is that due to tightening up. This, however, was 
a serious mistake, and bolts are now made heavier. 

The working stress which should be adopted is a most 
important consideration. For several reasons it is de- 
sirable to allow a good factor of safety; that is, to adopt 
a low working stress. 

It is unlikely that each bolt will take just half of the 
total accelerating force, so that one bolt is likely to be 
called upon to bear more than the load for which it is 
designed. Again, the load is not applied very gradually, 
but more in the form of a live load, and, as is well known, 
the stresses imposed by live loads are far greater than 
those imposed by gradually applied loads of the same 
amount. Further, the piston is not by any means fric- 
tionless, and whatever friction there may be adds to the 
load on the bolts. 

Under the circumstances a factor of safety of not less 
than ten should be adopted, which means for bolts made 
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of wrought iron having a tensile strength of say twenty 
tons per square inch, a working stress of two tons per 
square inch. 

When the size of the bolts has been determined, the 
actual design needs careful consideration. For the greater 
part of its length the bolt should be turned down to a 
diameter equal to the diameter at the bottom of the 
thread as shown at B in Fig. 2. This procedure, by 
preventing localization of stress about the threaded part, 
greatly reduces the risk of fracture. Sharp fillets or 
square corners at parts where there is a change of diam- 
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Fig. 3—Right and wrong place to place the peg 


eter should be particularly avoided, as there is a tendency 
for fractures to develop at sharp internal corners. 

A matter of the greatest importance is to avoid fin- 
ishing the thread abruptly in the full diameter of the 
shank. A turned-down portion should be arranged at 
the finish of the thread, so that the cutting tool or the 
dies will run out at the reduced part and not leave an 
abrupt finish. 

Another matter, apparently trivial, yet of considerable 
importance, is the manner of fitting the peg used for 
preventing the bolt from turning when the nuts are 
tightened up. This is commonly fitted into the shank 
of the bolt just under the head as shown at the left in 
Fig. 2. The effect is to reduce the sectional area of the 
bolt, and the fact that failures have occurred through 
fractures developing at peg holes so located, shows the 
advisability of fitting the peg into the head of the bolt 
instead of into the shank. This is illustrated at the 
right in Fig. 3. 
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When bolts are designed and made in the manner 
herein outlined, they are not likely to fail under satis- 
factory working conditions. It is important, however, 
that the engine user should take care that the conditions 
of working are maintained satisfactorily. Bolts of ample 
strength and well designed in every respect, have failed 
in the past, and such failures must be attributed to undue 
stresses having been thrown upon the bolts owing to 
some fault in the working of the engine. 

Another matter that requires every attention is the 
adjustment of the connecting-rod bearings. The two 
brasses of the crankpin bearings must be closed up 
against each other with sufficient force to prevent any 
movement. The slightest slackness, either of the brasses 
or the bolts themselves, will result in heavy knocking, 
which if allowed to persist, will lead to breakdown. 

After a certain length of time wear of the brasses 
will take place, and it will be necessary to take up this 
wear, either by removing a liner, if such are fitted, or 
else by filing the brasses. The latter operation requires 
a skilled man, and should not as a rule be left to an 
attendant who is not a qualified mechanic, since imper- 
fect fitting may ultimately be attended with serious con- 
sequences. 

A number of bolt failures have occurred through 
severely stressing the bolts when tightening up. Where 
large bolts are concerned, the stress due to tightening 
up is not usually important, but with small bolts, in- 
judicious tightening may easily set up dangerous stresses. 
Some attendants show utter recklessness in tightening 
up small bolts, and for this reason,.no matter how small 
may be the engine, it is advisable to use bolts of ample 
diameter. 


English High-Speed Diesel 


HE illustration shows the high-speed Diesel devel- 

oped by Wm. Beardmore & Co., England, for airship 
service. This engine has eight cylinders of 8.5-in. bore 
and 12-in. stroke. It is designed to run at 1,000 r.p.m. 
for a normal output of 650 b.hp. and weighs 3,000 Ib. 
Engines of this design are built in capacities ranging 
from 100 to 1,500 horsepower. 
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The 650-hp. Beardmore Diesel 
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Let the Machine Do It 


T HAPPENED this way. The “one hundred per- 

centers” feared an overload on the post-war American 
melting pot with resulting confusion of tongues and 
ideals. Labor dreaded the cutthroat competition of 
European immigrants. So the walls went up despite the 
misgivings and protests of manufacturers who could see 
nothing but mounting production costs with cheap labor 
cut off at its source. 

And then a strange thing happened—people began to 
think. Long-pigeonholed suggestions for replacing 
human hands by steel and iron and the muscles driving 
them by electrical and mechanical power were tried out. 
New appliances were perfected in ever-increasing num- 
ber. Machines multiplied enormously. Men sweated 
less but drew more pay because they produced more. 
And, strangest of all, the products of high-priced labor 
were sold abroad in competition with those of alien labor 
working for a pittance. 

Thanks to necessity, the lesson has been learned that 
no labor is cheap, however low the hourly wage. As a 
result every nook and corner of industry is being 
mechanized. For years machines have cut, ground and 
rolled. Now they lift, carry, clean, measure, count and 


And men are more and more freed for their 
real job, which is thinking. 


regulate. 


$< g——___. 
Refinements of 
Over-Fire Injection 


VER-FIRE air injection has long been recognized 

as a means of preventing stratification of furnace 
gases and an effective weapon in combating smoke. In 
fact, it is being prescribed by many city smoke inspection 
departments. 

Whether this air be blown in under sufficient pressure 
to produce turbulence or induced by steam jets that bring 
about the desired mixing, appears to be largely a matter 
of individual preference governed to some extent by 
local conditions. 

Data are available showing the results of such over- 
fire injection, expressed in terms of better combustion, 
improved efficiency and less smoke. 

In many cases, however, the remedy is applied in a 
more or less hit-and-miss manner. The desired improve- 
ment is brought about and the efforts stop there, without 
ascertaining whether the results are being attained in the 
most efficient manner. Heretofore, practical information 
that would aid the average engineer on this score has 
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been lacking, and it is therefore helpful to have available 
the experience of the Smoke Department of Cleveland 
as expressed by Mr. Kugel in this issue. 

The tests quoted indicated that the size and shape of 
the induction tube and the distance of the nozzle from the 
tube have considerable bearing on the results. Also, they 
demonstrated that the usual practice of inserting the jet 
inside the induction tube is poor and that best results 
are had with the jet about one tube diameter from the 
tube. There is apparently much to be learned about this 
simple expedient. 





Modern Sales Methods in the 
Central-Station Field 


N THE past the engineers of industrial power plants 

have too often felt justified in criticizing some of the 
applications of central-station power to industrial needs. 
They have felt, and perhaps with some reason, that often 
the industrial power consumer was sold with too little 
regard for actual needs and that often he could have 
realized more economy from generating all or part of his 
power requirements in his own plant. 

Of course this situation, which undoubtedly did exist 
at one time, has mostly passed. The instances that are 
criticized now are mostly cases where neither the central 
station nor the prospective customer knew what the needs 
of the case really demanded. The utility is as well aware 
as anyone else that a customer, to remain a customer, 
must receive real benefits from his purchases of central- 
station products. Lack of knowledge of what was 
actually the most economical procedure in some cases, 
must take the blame for uneconomical installations. 

It is, therefore, of interest to note the new sales 
method being adopted by some public utility companies. 
They are subjecting the districts which they serve to 
intensive study, carried out by unprejudiced industrial 
engineers. In this way the most economical power in- 
stallation for each industrial plant in their territory is 
determined, be it all central-station service, isolated-plant 
service or a combination of the two. Selling is carried 
out on the basis of the findings of this study. As a con- 
sequence central-station current is sold only to those in- 
dustrial customers who can profit from its use. Power 
engineers of such districts become advocates for central 
stations instead of detractors, and the whole community 
benefits. Here is another example of the benefits that 
flow from modern, scientific, fair sales methods, which 
can be realized in the sale of power as well as in the sale 
of cabbages or shoes. 
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Don’t Forget Production! 


ANUFACTURING plants have just one excuse 

for existence—production, measured in quantity, 
quality and cost. Every machine, every service and every 
man must serve this end or face inquisition by the first 
competent management that arrives on the scene. 

Nor is this fact so depressing as it may seem at first. 
The immediate motive that leads management to judge 
solely by the ultimate result may or may not be purely 
selfish, but the net effect is definitely beneficial to 
humanity at large. No proof of this statement is needed 
by those who have studied the causes of American pros- 
perity. The occasional tragedies of the unfit, whether 
individuals, machines or organizations, are far outbal- 
anced by the gain to all when production is entrusted only 
to the hands of the effective. 

Engineering, which has been aptly defined as “science 
plus the dollar sign,” can never afford to forget the two 
vertical lines on the capital S. 
engineer’s. 


It is a difficult role—the 
He plays with tools whose mastery is in 
itself a deep satisfaction. Heat units, pressures, gears, 
pulleys and electric currents have a unique appeal to the 
type of mind that can understand them and unravel their 
infinite combinations. Right here lies the danger that 
the means may obscure the end, which is production 
and nothing else. “Will the contemplated change reduce 
the cost of the product or make it better?” is the eternal 
question of the real engineer. Without this test, dili- 
gently applied, engineering is but another form of parlor 
magic. 


ee 


Making the Best 


of Circumstances 


WENTY years have seen great advances in power- 

plant equipment and operating methods, resulting in 
notable decreases in the cost of power-plant products. 
As a result, engineers who are faced with the necessity 
of operating industrial power plants built over twenty 
years ago and making these plants yield an economy 
satisfactory today, often feel discouraged. Unless they 
can induce their managements to scrap the old equip- 
ment and install the latest and most efficient designs, they 
often incline to give up the fight and let the central sta- 
tion have the business, even when they know that, with 
the proper facilities in their plants, the central station 
cannot serve as cheaply. 

When engineers thus lose heart, they can acquire new 
courage to carry on by considering what others have 
done. For instance, one plant with twenty-nine-year-old 
boilers and Corliss engines of the same era, repaired and 
modernized these boilers, introducing powdered coal 
firing. As a result, one-half the boilers formerly used 
could carry an increased load, so that five boilers were 
scrapped. To improve the heat balance, a mixed-pres- 
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sure turbine was added to the generator equipment. 
These changes, owing to savings made, quickly renaid 
their cost. And the plant, in spite of its old engines with 
their forty-pound water rate, is making a kilowatt-hour 
cheaper than it can be bought from the public utility 
which has the lowest rates in the United States, whose 
main stations are nearby. 

This is undoubtedly an outstanding achievement and 
one that most industrial plants cannot equal because their 
conditions are not so favorable. It does show, however, 
that often a small expenditure for improvements in an 
old plant is thoroughly justified. Bringing examples 
such as this to the attention of the management, will help 
the engineer to bring his plant up to date and place it in 
the position where it accomplishes its original purpose— 
that of supplying power for industrial use at the lowest 
over-all cost in the finished product. 


Modernization 
Need Not Be Expensive 


OLLOWING the example of Ulysses as he sailed 

by the siren, many plant owners stop their ears to the 
song of modernization. This bringing their power plant 
up to present-day standards costs money, so they think, 
and the old machinery is left to stagger along under new 
burdens. 

True, a complete new power plant does cost money, 
but if the wherewithal is not handy, why not revamp the 
existing machines? Hundreds of engines are kept in 
service even though cylinders are worn and _ valves 
scored, when a small investment would give these engines 
all the economies of more modern units. Even at present 
many engines have been supplied with new cylinders of 
the uniflow type, with a consequent reduction in fuel con- 
sumption as much as seventy-five per cent. The cost in 
many cases does not exceed twenty-five per cent that of 
an entirely new unit. e 

The same procedure can be followed with old boilers. 
The increase in furnace volume by simply raising the 
boiler, will give a high return on the cost, through the 
resulting economy. 

True, high-pressure steam offers an increased effi- 
ciency, but does not offer much greater return on the 
added investment than does the remodeling of older 
engines and boilers in cases where the management can- 
not afford to build a new modern plant. 


eee 


“By THE ADMIRABLE CONTRIVANCES of Watt and 
Fulton, the steam engine . . . has laid a sure founda- 
tion for all those future miracles of mechanic power 
which are to aid and reward the labor of after, genera- 
tions.” Thus truly spoke the Reverend John Platts in 
1821. What would he have said if he could have visioned 
the power services in the industrial plant of today? 
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IDEAS from PRACTICAL MEN 








Readers are urged to use this department for the ex- 
change of practical operating information. 
of five dollars will be paid for contributions accepted 
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Sawing Oil Grooves in Babbitted 
Bearings 


OME time ago I tried out a new method of cutting 

oil grooves in babbitted bearings, and it occurred to 
me that it might be of value to other readers. 

I took a couple of old power saw blades, clamped 
them together and ground clearance slots in them the 
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How the oil grooves were cut 














proper depth and distance apart. With both blades 
mounted in a hacksaw frame, it was then a simple matter 
to saw the oil grooves in a number of bearings having 
an oil hole near each end. 

There is a certain knack in starting the cut, which 
experience will teach better than a column of description, 
but, briefly, it consists in cutting with the back teeth of 
the saw until the cut is fairly well started. 

With a bearing having only one hole in the center, 
I chip or drill a small clearance hole at each end. 

Hamilton, Ont., Canada. W. KENDALL. 





Alarm Attachment for Dry-Pipe Valves 
on Automatic Sprinkler Systems 


NYONE familiar with automatic sprinkler equip- 

ment knows the trouble caused by dry pipe valves 
tripping, especially on systems exposed to low tempera- 
tures, such as cold-storage freezers that are usually piled 
up with frozen goods that must be moved before the 
piping can be taken down for thawing. Automatic 
sprinklers in general cause little trouble, but sometimes 
small air leaks occur that are hard to detect. 
On slow air leaks the air pressure on the system gradu- 
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ally drops until a small amount of water leaks past the 
valve and into the drip receiver. If this leak continues, 
the valve will finally trip. The auxiliary alarm described 
herewith is designed to warn the attendant that a certain 
system needs immediate attention. 

Drop pipe A should be galvanized and threaded so as 
to extend at least one-half inch above the bottom of the 
drip receiver as shown. A hole is drilled and tapped for 
4-in. pipe close to the pipe A, and a nipple B is screwed 
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How Alarm Mechanism was Attached to 
Sprinkler Valve 


into this, as shown, the inner end being made flush with 
the bottom of the drip receiver. The drip box is made 
of light-gage galvanized iron or copper with top dropped 
about one inch and perforated. The bottom of the box 
is tight and fitted with a drain cock. Passing down 
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through the center of box is a sleeve made so as to allow 
the box to slide freely down the drip pipe. A bracket 
clamped to pipe 4 carries the small sheaves over which 
the drip box and counterweights are suspended by two 
strips of belt lacing. The switch box is an ordinary con- 
dulet box fitted with a fiber lever and terminals for 
wiring, and clamped to the pipe 4 as shown. 

The indicating lamps and klaxon horn are placed in 
the engine or boiler room, or any other suitable place, 
and wired up as shown. Each lamp is numbered to 
correspond with a certain dry pipe system. 

When water starts leaking into the drip receiver, it 
passes through pipe B into the drip box. When enough 
has leaked into the box to raise the weights, the box 
slides down and closes the circuit, causing the klaxon 
to sound and the corresponding lamp to burn, the attend- 
ant knowing at once where to go. To reset the appa- 
ratus, the drip box is drained, which allows it to go back 
to the top position. 

This apparatus has been in use in a large cold-storage 
plant for a number of years and has given entire satis- 
faction. A. GIGER. 

Vancouver, B. C. 





Fighting Fire with Air Forced Water 


T FREQUENTLY happens that industrial establish- 

ments are not located in access to elevated water 
tanks from which water can be had under gravity pres- 
sure for combating fires that break out in the plant. In 
many cases the capacity of the plant or the volume of 
business does not warrant the installation of a separate 
water tower. The illustration shows how this service 
was provided in one plant by using an old boiler for 
the water supply tank and compressed air to give the 
pressure. 

The tank was placed at a convenient location at the 
plant for keeping it filled with water and the air and 
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Old boiler used as water-storage tank 


water connections were made at the top, and the header 
line for the hose connections to the bottom. 

In one plant where this system was used, no regular 
air compressor was installed, but an old locomotive air- 
brake compressor was available, so this was overhauled 
and put into service. In plants where a large air com- 
pressor is already installed and a supply of compressed 
air is always available, the installation of this system is, 
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of course, much simplified, and it should prove entirely 
satisfactory. 

For best results a large air-storage tank or receiver 
should be used with this system, so that a supply of 
compressed air is always available. L. M. Jorpan. 

Cairo, Ga. 






























Improvement to Stoker Hopper Permits 


Observation of Coal Feed 


N INNOVATION which, may prove of interest to 
engineers operating the usual types of single- and 
multi-retort stokers is the observation door which we 
fitted to the stoker hoppers in a plant containing several 
underfeed stokers. 
In this plant the system of coal handling was such 
that the coal larry operated from a mezzanine floor 
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Improved door in stoker hopper permits ready 
observation of coal feed 


above the firing floor proper. The stoker hoppers were 
extended up to this floor, making it difficult to see 
whether the coal was sticking or arching over the rams. 
The hopper was fitted with a small door directly over the 
rams, but if this was opened a quantity of coal would fall 
to the floor and sometimes the door would stick and be- 
come difficult to remove. 
To overcome this and at the same time do away with 
the necessity of opening the door at all, we constructed 
a door as shown in the accompanying sketch. This not 
only gives a view of the coal in the hopper, but a piece 
of pipe can readily be inserted to break up any coal that 
arches over the rams. R. G. Epwarps. 
Port Arthur, Ont., Canada. 
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COMMENTS from READERS 





Holding Safety Valve Shut While 
Applying Hydrostatic Pressure 


N THE Jan. 17 issue the screw and dead weight type 

clamps for-holding safety valves while applying hydro- 
static pressure were illustrated and described. A type 
of clamp that puts the pressure directly on the valve 
disk is shown in the illustration. 

This is a simple method of holding the valve shut, 
but it has the advantage of giving complete examination 
of the valve and a 
check on the freedom 
of the guide spindle 
in the seat, as at A. 
It is important that 
the clearance on this 
guide spindle be 
checked from time to 
time, otherwise the 
valve may become 
sluggish in operation 
and not close prop- 
erly without an ex- 
cessive blowdown or 
drop in pressure. 

A practice some- 
times used and one 
that I think is a good one, especially where the boiler 
has only one safety valve, is the use of a small valve 
set a few pounds lighter than the main valve. This 
small valve serves to warn the operator and also saves 
considerable steam. R. K. WALSH. 

Port Au Port, Newfoundland. 


* * * x 


W here Does the Air Go? 


HE pressure-volume conditions of perfect gases, like 

air, are easy to figure out, and every high-school 
graduate knows that pressure times volume is a constant 
if the temperature remains the same. It is likewise well 
established that in case of a liquid like water, which is 
practically incompressible, pressure increases directly 
with, depth. But even with these laws well understood, 
it is possible to strike a condition that is extremely 
unsatisfactory. 

Let us consider a sounding lead, as shown in the illus- 
tration. This is a metallic body with a hollow center 
open at the bottom and co weighted that it will sink in an 
upright position. At the surface of the water a certain 
amount of air is trapped in the hollow core. At 39 
deg. F. this air, under atmospheric pressure only, weighs 
0.0807 Ib. per cu.ft. The sea water into which our lead 
is to be submerged, weighs approximately 64.3 Ib. per 
cu.ft., or very nearly 797 times as much. 

If we submerge the sounding lead 33 ft. the water 
pressure will be (33 X 64.3) = 2,122 Ib. per sq.ft., which 
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is 14.7 lb. per sq.in., or one atmosphere. This exposes 
the entrapped air to one atmosphere of air pressure, 
which is exerted on the surface of the water and one 
atmosphere of water pressure, making the total pressure 
twice what it was at the surface. The volume, according 
to the well-known law, will be one-half and the density 
double that at the start; consequently, the water will 


weigh only is = 398.5 times as much as the air for 


equal volumes. This condition is shown in Fig. 2. 
Submerging another 33 ft. will make the air pressure 
three times normal when the water will be only 266 
times the density of air. It is obvious that, as we sink 
the lead deeper and deeper, the specific gravity of the air 
approaches that of the water. 
If we sink it to a point where the water pressure is 


of the initial 


and specific gravity will equal that of the water. The 
required depth will be 796 & 33 = 26,268 ft. If we 
submerge it still farther, the density of the air will exceed 
that of the water and an interesting field for speculation 
is presented, as shown in Fig. 3. 

Will the air now heavier than the water, fall through 
the contained water and escape? When it gets to the 


796 atmospheres, the volume will be 


1 
797 





















°° Air 
normal SG. 
—, 
a Ee ses SE 

— SET ii oe eZ # 
_ ~ ae 8 

8 3 
Aire pe ~h 

2x normal | 88 

.G. S g 

8 

© 

« ror Air x 

xnorma!] ~ ; 
Fig2 5.6. ~~ 
Will air 


bubble drop?. 


Fig:d 
Action of air in a sounding bell 


bottom of the center core, will it rise to the surface in 
bubbles or will it continue to descend to the sea bottom, 
remaining there like drops of mercury in a glass of 
water ? 

Fortunately, the liquefaction of the air need not be 
considered, as the temperature is too great for that to 
take place regardless of the pressure. The most prob- 
able answer is that the air will be absorbed by the water, 
but that is really only a skillful evasion of the question, 
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and the writer would like to know what others think 
about it. EtMer S. SMAIL. 

Chicago, Ill. 

[The probable explanation is that the pressure-volume 
law does not hold even approximately true at high pres- 
sures, and the air density never.equals the water density. 
Discussion by readers is invited.—Editor. ] 
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Grouting vs. Bedding Machinery 


ITH reference to the article, “Grouting vs. Bed- 

ding Machinery,” by J. Jordan in the Jan. 10 issue 
I, too, am a convert to that method of bedding machinery. 
In one plant with which I was connected, I had occasion 
to remove a small high-speed engine to make room for 
a larger unit. Upon moving this machine, we were sur- 
prised to find the grouting filled with pockets and dis- 
covered that a large portion of the bedplate surface had 
not been supported by the grouting at all. 

In setting the large unit, we used equal parts of washed 
sand and portland cement mixed with a smaii amount of 
water. This was packed or forced into the space between 
the foundation and the bedplates, and after 24 hours was 
allowed for it to harden, the foundation bolts were tight- 
ened permanently. It gave us a good firm bearing sur- 
face, and this unit has operated satisfactorily for several 
years. I have since used this method in setting a large 
cross-compound Corliss engine with the same results. I 
feel certain that this way of bedding heavy machinery is 
far superior to the usual grouting method. 

Fairmount, Minn. E. R. WEBBER. 
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Imagine the Savings! 


N LOOKING through a recent issue of Power, I 

noted the editorial entitled “Imagine the Savings!” It 
has been my experience that the man who uses steam in a 
process is not at all fussy as to whether he uses one 
dollar’s worth or five. Also, from direct contact with 
men of this type and also flow meters, I still find the 
same conditions prevail. If the man in charge wishes 
the flow meter to pay for itself, he must personally look 
after the efficiency of the various processes and teach 
the operator how to save steam. 

I know of one plant where thousands of gallons of 
water must be heated, and every degree rise in tempera- 
ture represents approximately 50 cents an hour. 

As the plant operates 24 hours a day, a difference of 
ten degrees in temperature means over $100 a day. The 
operatives will not try to use less water—they will not 
try to drop the temperature, but the man in charge of 
the power plant has absolutely cut the amount of water 
passed by the pump and the temperature several degrees, 
so that the saving in that particular department runs into 
thousands of dollars a year. 

Flow meters are a mighty good investment if they are 
taken seriously, kept in proper condition, and their read- 
ings broadcast in the right direction. 

I have in mind an installation of twelve or fourteen 
flow meters which probably cost $7,000, and the engineer 
says they paid for themselves the first year. 

In the case of heating water the man in charge of the 
steam plant could have slowed the pump and reduced the 
temperature slightly and thereby made a big saving, but 
who would believe him? But with the flow-meter on the 
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© the gases to reduce the temperature, the gases are com- 


steam line to this particular apparatus and a graphic 
chart to tell its story, he had the proof of the pudding. 

I should ftke to say just a word in regard to heating 
and ventilating. It is not always a waste to have window 
leakage. Perhaps the coal pile will suffer to some extent, 
but in factories where large numbers of operatives are 
employed, the fresh air, even though it requires more 
heat, will make a bigger production possible. 

This fact was pointed out to me by the president of a 
large company more than 25 years ago. A blower system 
was used, and it was possible by proper manipulation of 
tower and basement doors to recirculate a large portion 
of the air and thereby save a couple of tons of coal a day. 

He said: ‘“You-poison the air and save eleven dollars 
a day in fuel. . Give ’em lots of fresh air and you raise 
the production 10 per cent.” By window leakage I don’t 
mean broken panes or cracks half an inch wide, but the 
slight leakage that factory windows usually have. 


New York City. C. W. PETErs. 
* ok OK Ok 


What Makes Boilers Drum? 


HAVE been interested in the discussion going on in 

Power with regard to boiler’s drumming. Unfor- 
tunately, the type of boiler on which the drumming 
occurred is not mentioned in each case. In the case of 
return-tubular boilers the reason they drum is because 
some gases do not ignite until getting into the flues. A 
pyrometer put in the chamber after the gases leave the 
boiler will show a certain temperature when the drum- 
ming occurs. Then, if the drafts are changed to slow 


pletely consumed in the furnace before entering the 
flues, and the drumming ceases. 

All the devices for eliminating drumming have prob- 
ably cured the trouble, but have not explained the real 


cause. A. A. LINDLEY. 
Spokane, Wash. 
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AVING had experience with a horizontal water-tube 
. A boiler which drummed when burning bituminous 
coal on a natural-draft chain-grate stoker, it is my opin- 
ion that the drumming is due to the following causes: 
The fire becomes slightly coked over and allows only 
sufficient air for the production of CO. This condition 
causes an increase in pressure difference through the fire 
bed to the point where the air will suddenly rush through. 
This burst of air relieves the pressure difference momen- 
tarily. The pressure difference then again increases, 
causes more CO to be formed, until another burst of air 
comes through, causing another combination of O with 
CO, and the relief of the pressure difference again. 
These occurrences are really minute explosions and occur 
so rapidly as to cause violent vibration of the whole 
boiler. 
Although the vibrations may be more noticeable at the 
breeching, it is believed that the explosions occur imme- 
diately over the fire, since the gases are not hot enough 
for the combination of O with CO very far from the fire. 
The fact that opening a door, changing the damper 
setting or poking the fire with a bar, stops the “drum- 
ming,” seems to bear out this theory. 
If it were possible to make flue-gas analyses fast 
enough, from a position over the'fire, then proof of this 
statement could be offered. H. F. Purree. 
Kansas City, Mo. 
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Sizing of Coal 


i WAS much interested in the article by G. B. Mulloy 
in the Nov. 8 issue of Power, and in addition I would 
like to have his opinion on sizes of coal for forced-draft 
chain grates expressed in general terms. For instance, 
can he agree with the statement to the effect that all coal 
that goes over a 14-in. screen adds nothing to the effi- 
ciency of combustion and that coal that goes through a 
4-in. screen should be reduced as low as 20 per cent, if 
this were possible, and that the remaining 80 per cent 
should be divided equally in the various sizes of from 
over l-in. down to 4} in.? I presume that the tests were 
on forced-draft chain grates. It would be of advantage 
to know the percentage of ash in the coal as fired and 
the origin of the coal. I should also like to know the 
make of the stoker used. 

For a long time I have felt that considerable improve- 
ment in blast chain grates could be effected through suit- 
able sizing of the coal. Since he has definite data on 
this matter, some further general remarks would be 
appreciated. Were water-cooled walls used to any extent, 
and if not, what provisions were made to avoid clinker 
troubles at the side walls? S. R. Lyon. 

St. Louis, Mo. 


——_—_—_ 


HE tests were conducted on natural-draft Green 
chain grates. The fuel used was Southern Illinois 
coal obtained from Franklin County. For the furnace 
referred to there were no air or water-cooled side.walls, 


the construction being the standard, solid brick” walls 


used in common practice four or five years ago. 


Relative to the inquiry concerning sizing of coal, I do 


not believe that coal staying on a 14-in. screen adds 
anything to good combustion, as from experience it has 
been found that ashpit loss mounts up rapidly when there 
is an appreciable percentage of coal large enough to stay 
on a 14-in. round-hole screen. It is reasonable to sup- 
pose that for a given speed of grate, it will be impos- 
sible to manipulate the draft, whether forced or natural, 
to bu. 1 out the larger pieces of coal in the same length 
of time required to burn the more evenly sized coal. 

Starting with coal over 1l-in. and going down to over 
4-in., the table in the article shows that these sizes amount 
to a total of about 62 per cent, while the amount going 
through the 4-in. screen approximates 35 per cent. As 
this mixture gave good results on the natural-draft plant 
referred to and also on a forced-draft Cox traveling 
chain-grate installation, the experiments were carried no 
farther, as it was possible to develop with this sizing of 
coal a rating of 150 to 200 per cent on both plants and 
keep low the percentage of carbon in the ashpit. 

There is another element that might enter into this 
problem, although I have not gone into it far enough 
to make a statement, and that is, the coking and clinker- 
ing qualities of the coal may govern how far it will be 
possible to go with the sizing. 

One thing definite is that, whatever sizing you elect 
to operate on, if you have a good crusher that will give 
you continuously the same sizing every day, you will 
be able to obtain uniform results in COs, uptake tem- 
perature, ashpit loss, etc., and if the draft is sufficient, 
you can set the crusher to burn a greater percentage of 
the smaller sizes, if so desired. G. B. Muttoy. 

Chicago, IIl 
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Answers to What Do You Know 


The questions are on page 632 


Ans. 1—The rush of air will create a rarefied condi- 
tion in the pipe and the pressure will drop below atmos- 
pheric; successive periods of compression and rarefac- 
tion will occur until the pressure gradually reaches a 
permanent value equal to that of the atmosphere. 


Ans. 2—Rape oil is used in the manufacture of marine- 
engine lubricating oil, being mixed with mineral oil. 


Ans. 3—If there is no large receiver at the engine, the 
velocity should not exceed 6,000 ft. per min.; the use of 


a suitable receiver permits velocities up to 10,000 ft. per 
minute. 


Ans. 4—In the reciprocating compressor the jackets 
and intercoolers remove much of the work of compres- 
sion, but there is practically no cooling in a turbo-com- 
pressor and the heat equivalent of the compression work 
remains in the air; in addition, the surface friction of the 
turbo-blades adds heat to the air, which causes the com- 
pression line to be steeper that the adiabatic. 


Ans. 5—Several mines are equipped with oil engines, 
and the mine owners state that the reduction in labor and 


night-banking charges makes the arrangement eco- 
notitical. 


Ans.6—Lord Kelvin suggested that it was possible to 
heat a house by a refrigerating machine. The process 
embraces the evaporation of the refrigerant by the 


_absorption of heat from the cold atmosphere, its com- 


pression and its condensation at a higher pressure by 


. the transfer of its heat at a high temperature to the air 


entering the house. 


Ans. 7—The term clearance is used in two senses. It 
may refer to the distance the piston can be separately 
moved beyond its position at the end of the stroke before 
it comes in contact with the head of the cylinder, or the 
term may be used with reference to the volume of space 
in the end of the cylinder and connected passages from 
the piston to the valves, when the piston is at the end of 
its stroke. To avoid confusion, the former is called 

piston clearance” and is always a lineal measurement, 
and the latter is termed simply “clearance,” and the 
amount generally is quoted as a percentage of the volume 
swept through by one stroke of the piston. 


Ans. 8—If a fan is driven by a series motor, the speed 
of the motor may be varied by connecting a resistance in 
parallel with the field winding. If the motor is of a 
shunt type, its speed may be varied by connecting a re- 
sistance in series with the field winding. The value of 
the resistance will depend upon how much the speed is 
increased and upon the size of the motor. It is doubtful 
if a motor that had been designed to drive a fan of a 
given size, can have its speed increased very much with- 


out being overloaded, since a fan load increases as the 
cube of the speed. 


Ans. 9—When the wristplate is in mid-position, the 
steam valve must have negative lap; that is, it must be 
part way open. 


Ans. 10—The formula to use is 


140 
130 + deg. Bé. 





St. 9° = 
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Ross Operating Valve for 
Single- and Double- 
Acting Cylinders 


PERATING valves of the three- 

and four-way types for the control 
of single- and double-acting air cylinders 
have been brought out by the Ross Op- 
erating Valve Company, 6488 Epworth 
Blvd., Detroit, Mich. 

The poppet principle with the air 
pressure against the poppet is one fea- 
ture of the design. All the ports are 
on one face, so that the valve can be 
mounted on a plate to which the piping 

















Section of operating valve 


is attached. This construction makes 
the piping a permanent installation, and 
the valve can be readily removed with- 
out disturbing it. 

The valve design includes a flexible 
seat, and this obviates the necessity for 
lapping or grinding when servicing is 
required. The valve is made in two 
styles, 5-P for double-acting cylinders 
and 3-P for single-acting cylinders. 
Both styles are made in four sizes, #-, 
4, 3- and 14-inch. 


—_~——— 


New Totally Inclosed 
Ventilated Motor 
A 


NEW completely inclosed venti- 
lated ball-bearing motor with a 
40-deg. rating has been developed by the 
American Electric Motor Company, Ce- 
darsburg, Wis. As shown in the figure, 
the windings are totally inclosed. Cool- 
ing of this motor is obtained with an 
external fan F which causes air to flow 
over the end bell and the stator lamina- 
tions, as indicated by the arrows. The 
stator core is perforated, thereby mak- 
ing it possible to remove the heat at the 
point where it originates. The inclos- 
ing hoods of the motor can be removed 
without disturbing the bearings. 
Should the stator winding be dam- 
aged, the core and its windings can be 
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easily removed for repair. The ends 
of the windings are taped well within 
the slot to avoid the possibility of break- 
downs between the wire and the end 
of the slot insulation. After the stator 
s wound, it is dried in an electric oven 
until all moisture is evaporated. It is then 
dipped in an oil- and acid-proof varnish. 
This process is repeated four times. 

An unusual test demonstrated how 
effectively dust is excluded from the 

















Fan F provides ventilating air around 
the stator frame and core 


windings of this motor. A glass case 
was filled with a mixture of sand, iron 
filings and sawdust until the motor was 
half covered. An external fan on the 
motor churned this mixture, filling the 
air with it and completely surrounding 
the motor with thick dust. For two 
weeks the motor was run under these 


Combination Grinding 


and Turning Tool 


LTHOUGH grinding of commuta- 
tors is coming into more favor each 
year, there is still a demand for a device 
that can be mounted on the machine to 
hold a lathe tool for truing the com- 
mutator. To make it possible to grind 
a commutator or true it with a lathe 
tool, The Martindale Electric Company, 
Cleveland; Ohio, has recently developed 
a combination rest, shown in the figure, 
that can be mounted on a brush-holder 
stud. The figure shows a lathe tool 
mounted on the rest. For grinding, the 
tool holder is removed from the machine 
and the grinding stones mounted “in 
its place. 
When grinding, it is sometimes diffi- 
cult to remove the ridge next to the 
risers on the commutator. These ridges 
can be removed with the lathe tool, 
which can then be replaced with grind- 
ing stones ,to true the surface of the 
commutator. One of the advantages of 
grinding is that it can be done with the 
machine operating at normal speed and 
can be operated from the normal source 
of power. A lathe tool requires that 
the commutator turn at a slow periph- 
eral speed, and in the case of a motor 
the armature must be turned by an aux- 
iliary source of power. . 
Where only the ridges are taken down 
with a lathe tool, the motor can be 
brought up to speed in the normal way. 
Then the power is cut off, the armature 
allowed to drift, and the turning done 
when the speed has dropped to a safe 






















































Lathe tool mounted on combination rest 


conditions, and when it was opened the 
windings were so clean that a perma- 
nent magnet brushed over them showed 
no trace of filings, nor had any sand 
or sawdust penetrated the cover. 








value. This operation repeated a few 
times will generally be sufficient to re- 
move the ridges, after which the work is 
completed with the stone and the motor 
operating at normal speed. 
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Goulds Portable Gasoline- 
Engine-Driven Rotary 
Pumping Unit 
Te MEET the demand for a self- 


contained portable pumping unit for 
industrial and other plants that have 
no adequate fire-fighting facilities and 
whose requirements will not justify the 
purchase of standard pumping installa- 
tion, the portable engine-driven unit 
illustrated has been brought out by 
Goulds Pumps, Inc., Seneca Falls, N. Y. 
The engine is a 4x5-in. four- 
cylinder unit operating at 1,100 r.p.m. 
The pump, which is connected to the 
power unit frame and to the engine 
flywheel housing by means of a bolted 
and doweled adapter casting, is fitted 
with a steel alloy shaft, chrome nickel 
steel pilot gears and hard phosphor- 














Gasoline engine-driven pumping unit 


bronze cams that are machined to form, 
then ground together in the case. The 
pump shaft is carried on single-row 
deep-groove ball bearings and is con- 
nected to the engine shaft through a 
flexible coupling of the pin and buffer 
type. The pump has a 4-in. suction, a 
24-in. discharge and a capacity of 250 
gal. at 100 lb. pressure. 

The complete unit is mounted on a 
four-wheeled steel chassis equipped with 
hard-rubber tires. 


Naylor Spiral Pipe of Ton- 
can Iron with Threaded 


and Grooved Ends 


HE Naylor Spiral Pipe Company, 

1230 East 92nd St., Chicago, IIl., 
manufacturer of the Naylor Spiral Lock 
Seam pipe, announces that this pipe is 
now made of Toncan iron in sizes from 
4 to 12 in. in diameter and 20-ft. lengths, 
fitted with grooved ends for Victaulic 
couplings (described in Power, April 
27, 1926) and with threaded ends for 
standard screw fittings as_ illustrated, 
also with flanged ends for standard 
flanged fittings. 
In manufacturing this pipe, a descrip- 
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tion of which appeared in the July 6, 
1926, issue of Power, a strip of sheet 
steel is wound into a spiral shape, but 
instead of being riveted the edges are 
automatically flanged and formed into a 
four-ply lock seam laid up on the out- 























Spiral lock-seam pipe with threaded and 
grooved ends for couplings 


side of the pipe. For the higher pres- 
sures for which the pipe is now being 
made, the spiral seam is welded to the 
wall to give additional strength. In 
addition to the types of joints mentioned. 
the pipe is available with ends beveled 
or with slip joint for welding. 


—_—_»— 


New Hays Portable 
Test Set 


N IMPROVED portable combustion 

test set offering a simple and con- 
venient case of instruments for service 
men, combustion engineers, oil-burner 
dealers and others interested in the 
quick determination of combustion effi- 
ciency, has been brought out by the 
Hays Corporation, of Michigan City, 
Ind. The test set consists of a flue-gas 
analyzer, flue-gas thermo-gage and 
draft gage, compactly arranged in an 
oak carrying case, measuring 6}x11x17 
in. and weighing less than 20 lb. When 





the door and top of the case are swung 
open, the instruments are ready for 
use. The analyzer is the standard 
Hays machine, either single-chamber 
style for carbon-dioxide only or of the 
three-chamber type for carbon-dioxide, 
oxygen and carbon-monoxide. 

Mounted on the inside of the door 
is an inclined-tube draft gage with a 
micrometer screw for leveling. For 
convenience in setting the zero point 
opposite the end. of the oil column, the 
scale is movable. A _ needle valve is 
provided to lock the oil in the oil well 
while the set is being transported. The 
scale has a range of 4 in. water column, 
but an auxiliary spirit level can be 
added to increase the range to 1 in., 
the scale reading in this case being mul- 
tiplied by two. 

As indicated in the illustration, the 
thermo-gage is a small portable indi- 
cating pyrometer with lead wire and 
special alloy thermocouple. This in- 
strument has a pointer that indicates 
the temperature at the tip of the ther- 
mocouple. For the measurement of 
flue-gas temperature a range of 75 to 
1,200 deg. F. is provided, although a 
75- to 2,500-deg. F. range can be sup- 
plied if higher temperatures are to be 
measured. As an alternative for the 
thermo-gage a metal armored ther- 
mometer, with a range from 100 to 950 
deg. F., can be supplied. 

If it is desired to test the draft at 
one point, make a flue-gas analysis at 
another and measure the flue-gas tem- 
perature at still another point. This can 
be done, as the analyzer may be re- 
moved from the carrying case and hung 
on a nail driven in the wall. The 
thermo-gage also can be removed, as 
the slot in the bracket securing the 
gage to the case is elongated and will 
slip over the thumbnut after the latter 
has been loosened and turned parallel 
with the slot. 







































































New Hays portable test set with gas analyser, thermo-gage for furnace and 


flue-gas temperatures and inclined-tube draft gage 
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Belden Soft-Rubber 
Attachment Plug 


HE Belden Manufacturing Com- 
pany, 2300 S. Western Ave., Chi- 
cago, Ill., has added to its cord depart- 
ment a new soft-rubber attachment plug 

















Soft-rubber atiachment plugs 


for use on the flexible cords of portable 
shop tools and other devices. 

The plug is constructed of solid soft 
rubber and is practically indestructible. 
It is shaped to form a convenient grip 
for the fingers when plugging in or 
pulling out, and the insulating qualities 
make it especially adaptable for use in 
damp places. The plug is made in dif- 
ferent shapes for various uses, and cords 
with plug attached are furnished in 10-, 
20- and 50-ft. lengths. 


——_@—_—__— 


Wagner Air-Jacketed 
Motors 


N AIR-JACKETED motor for use 

where dust, fumes and moisture 
are present in sufficient quantities to 
necessitate protection to the motor, has 
been developed by the Wagner Electric 
Corporation, St. Louis, Mo. The en- 
tire motor is surrounded by a jacket 
open at both ends, with a fan mounted 
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Section through motor showing air 
circulation 


on a shaft extension, between the mo- 
tor and its outer jacket. 

The motors are new in external con- 
struction only. The frame housing, the 
motor proper and all bearings are sub- 
stantially airtight. The end shield is 
made of cast iron, rib-reinforced and 
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has a substantial grating which protects 
the fan and provides an opening for 
incoming ventilating air. The fan is 
of one-piece construction. 

The stator is only part of the stand- 
ard single-phase repulsion-induction 
and polyphase squirrel-cage motors sub- 
ject to change in design. The exposed 
outer rim is grooved to increase radia- 
tion surface. The stator lamine are 
welded together to lessen vibration and 
reduce magnetic noises. 

The motors are fitted with double- 
row ball bearings, self-aligning in one 
end plate and deep groove in the other 
to take the end thrust. The bearings 
are grease lubricated and sealed in 
dust-proof housings. 

Single-phase repulsion-induction mo- 
tors may be had in sizes from 1 to 20 
hp. and polyphase squirrel-cage motors 
in sizes from 2 to 30 hp. These motors 
are designed for a temperature rise not 
to exceed 50 deg. Centigrade. 





Hydro-Electric Emer- 
gency Lighting Unit 


O PROVIDE a lighting unit for 
emergency lamps in hotels, schools, 
theaters and other public buildings, the 
Utilities Service, Inc., Troy, Pa., has 


solenoid core will drop and strike the 
latch a hammer blow and release the 
nozzle, which is instantly thrown open 
by the spring. An automatic switch for 
transferring the lighting circuit from 
the outside supply to the local direct- 
current generator is mechanically con- 
nected to the nozzle mechanism so that 
the nozzle and the switch operate in syn- 
chronism. 

The generator is a special compound- 
wound type and gives approximately 
constant voltage from no load and run- 
away speed to full load and normal 
speed, the speed of the waterwheel vary- 
ing in approximately inverse proportion 
to the load. This feature enables the 
machine to operate at any load between 
zero and full output with normal volt- 
age and greatly simplifies the equipment 
because no speed governor is required. 
_ The waterwheel is of the conventional 
impulse type. The housing is closed on 
one side by a cover, and leakage along 
the shaft, where it passes through the 
other side, is prevented by a frictionless 
centrifugal device. 

Recent tests conducted on one of the 
1,500-watt units, in the manufacturer’s 
laboratory, indicated an over-all effi- 
ciency of 64 per cent from water de- 
livered to the nozzle to electrical power 
in the lamp circuit. The electrical en- 
ergy consumed by the automatic starting 

















Emergency unit assembled with cover removed from starting solenoid 


developed a hydro-electric unit that is 
operated from the building water system. 
This unit is essentially an automatic 
starting miniature hydro-electric plant 
consisting of a direct-current generator 
having a waterwheel runner carried on 
its extended shaft, the complete equip- 
ment being mounted on a baseplate to 
form a compact self-contained unit, as 
shown in the figure. 

The automatic starting feature con- 
sists of a needle nozzle which is manu- 
ally closed against a spring S and held 
in that position by a latch. A solenoid 
A, which is connected across the line 
of the outside source of power, is ar- 
ranged so that when it is de-energized, 
owing to failure of outside current, the 


solenoid is about 20 watts, while the 
unit is standing by for an emergency. 


—__>—_—_ 


Martindale Commutator 


Stones 


HE Martindale Electric Company, 

1260 West Fourth Street, Cleve- 
land, Ohio, announces its new “double- 
duty” commutator stones for touching 
up commutators and slip rings. 

One end of the stone is a coarse (cut- 
ting) grade and the other end a fine 
(finishing) grade. The stones are avail- 
able in various sizes convenient for 
carrying in the pocket or tool kit. 
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Progress. in Burning Coal’ 


By A. G. CHRISTIE 


Professor of Mechanical Engineering, Johns Hopkins University 


ECENT progress in coal burning 
may be credited to the following 
influences : 

1. Increased furnace size and better 
combustion. 

2. Increased furnace temperatures. 

3. Better appreciation of radiant heat 
transfer. 

4. Better appreciation of equipment 
and furnace requirements for various 
coals. 

5. Improvements in stoker design. 

6. Improvements in powdered coal 
systems. 

7. Better instruments and improved 
furnace control. 


INCREASED FURNACE SIZE AND BETYER 
COMBUSTION 


Ten years ago stokers were installed 
under boilers in furnaces with average 
heights of about 7 ft. 6 in. The ad- 
vantages of large furnace volume were 
then becoming recognized and higher 
settings were employed on the newer 
boilers. There are furnaces in operation 
today with stokers having an average 
height of combustion chamber of 20 it. 
or more. In 1920 the average furnace 
volume per 10 sq.ft. of boiler heating 
surface of 24 representative boiler in- 
stallations with stokers was 1.9 cu.ft. In 
1926 this average for 26 stoker installa- 
tions had increased to 3.85 cu.ft. In 1926 
the average furnace volume per 10 sq.ft. 
of boiler heating surface for 14 large 
powdered coal plants was 8.0 cubic feet. 

These figures in the case of the 
stokers are significant. When the aver- 
age height of setting is small, furnace 
temperatures are low and combustion is 
seldom complete when the flames enter 
the boiler tubes. The gases leaving the 
fuel bed are generally stratified, some 
with a deficiency of air, others with 
an excess. Proper mixing cannot be 
secured in a low furnace setting, and 
this results in losses due to incomplete 
combustion of the volatile matter. 
Enlarged furnaces with or without 
arches permit better mixing of the gases 
and thereby insure better combustion 
before the flames reach the boiler sur- 
face. This results in higher furnace 
temperatures which lead to increased 
boiler efficiency. Increased furnace 
volume has led to increased rates of 
combustion on stokers and to increased 
capacity of boilers. Some boilers are 
now operated at 500 to 600 per cent of 
rating during peak load. 

When one speaks of B.t.u. per cubic 

*From an address before the Philadel- 


phia Section, A.S.M.E., at the Philadelphia 
Engineers Club, March 27, 1928. 
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foot of furnace volume with stokers, it 
is well to remember that the rate of 
heat liberation in some of the older 
furnaces was very high and that com- 
parisons between present and former 
practice on this basis may be misleading. 

Turning to pulverized coal, the first 
furnaces, such as at Lakeside and 
Cahokia, employed a long flame which 
was directed downward into the fur- 
nace from a vertical fantail burner 





HE operating engineer is 

not so interested in the 
greatest number of B.t.u. that 
he can purchase for a dollar, 
but in the greatest amount of 
steam he can produce for a 
dollar’s worth of fuel. Cer- 
tain cheap low-grade coals can 
sometimes be burned only at 
comparatively low efficiencies, 
while high-grade coals gener- 
ally burn at higher efficiencies. 
Based on the engineer’s stand- 
ards, the latter coal may be 
the best to purchase when 
freight rates form the larger 
portion of the total cost. 











placed in an arch. Air was admitted 
through openings over the whole of the 
front wall. The air and fuel inter- 
mingled with little disturbance except 
from the mixing and diffusion resulting 
from the upward turn of the flame. 
Flame temperatures were not high, as 
refractory walls with and without air 
cooling were used in these first installa- 
tions. The rate of heat liberation in 
these early furnaces was about 10,000 
to 12,000 B.t.u. per cu.ft. of furnace 
volume above the water screens. 
While large furnace volumes are still 
provided for powdered coal installations, 
present practice is to utilize these 
volumes more effectively, and heat lib- 
eration rates of 35,000 to 40,000 B.t.u. 
per cu.ft. of furnace volume are now in 
use. Several factors have contributed 
to this increase in fuel burning capacity. 
In the first place furnace walls in the 
last few years have either water-cooled 
refractories or bare metal walls instead 
of air cooled refractories. Additional 


turbulence in the furnace has _ been 
secured by admitting the secondary air 
at the burners in such a way as to create 
swirling and thorough mixing in the 
furnace, or, by producing cyclone con- 
ditions in the furnace by the so-called 
tangential firing from its four corners. 
Preheated air leads to more rapid igni- 
tion and combustion, and this also has 
been a contributing factor in producing 
greater utilization of furnace volume. 


INCREASED FURNACE TEMPERATURES 


A pound of coal may be burned in 
powdered form in a very short interval 
of time or may be allowed to smolder 
away for a longer time before it is com- 
pletely consumed. The total B.t.u. 
liberated is the same in either case. The 
total air consumed in combustion may 
be assumed to be the same in both cases. 
Time is a factor in the dissipation of 
heat. Hence, in the first case, the 
products of combustion, having lost little 
heat by radiation or otherwise in the 
short interval of time required by the 
combustion process, will be at a tre- 
mendously higher temperature than 
those resulting from slow combustion. 

A reduction of excess air, usually 
indicated by an increase in CO, in the 
furnace gases, results in an increase in 
furnace temperature, since a_ smaller 
quantity of furnace gases is available to 
absorb the heat generated by combus- 
tion provided combustion is complete. 
Hence modern stokers are designed with 
control of air admission to the differ- 
ent portions of the fuel bed according 
to their combustion requirements while 
thorough mixing of the gases in the 
furnace proper insures effective use of 
the air admitted to the coal bed. In the 
case of powdered coal thorough mixing 
of coal and gases and turbulence have 
permitted the use of low ratios of ex- 
cess air. 

Preheated air has also assisted in pro- 
viding increased furnace temperatures. 


EFFECT OF RADIANT HEAT TRANSFER 


The presence of large water-cooled 
surfaces in the low boiler settings, com- 
mon a few years ago, was detrimental 
to good combustion. Flame temperatures 
were lowered due to the limited volume 
of the furnace, so that combustion was 
not complete when the flames entered 
the boiler tubes. Ignition was retarded 
by the presence of these large rela- 
tively cold surfaces. Hence it was cus- 
tomary in such settings to install reflect- 
ing arches as an aid to ignition, and also 
to expose relatively small areas of boiler 
surface to the fire to lessen cooling effect. 
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Radiant heat is the most effective 
form of heat transfer. The transfer 
rate depends on the difference of the 
fourth powers of the absolute tempera- 
tures of the radiating and the receiving 
surfaces. Heat transfer by convection 
varies only as the difference of the tem- 
peratures of the gases and the tube sur- 
face. Hence heat absorption by radiant 
heat will be many times more effective 
than by convection. Transfer rates of 
75,000 B.t.u. per sq.ft. of heat-absorbing 
surface per hour have been observed in 
practice with radiant heat. 

Our increasing knowledge of radiant 
heat brought about a reconsideration of 
the proper disposal of heating surface 
in a boiler. These ‘studies led to ‘the 
complete exposure to the radiant heat 
of all the lower tubes of horizontal 
boilers and to the use of water-cooled 
tubes, forming a part of the boiler cir- 
culation system, for cooling the furnace 
walls and bottom, and in some cases of 
radiant superheater surfaces 
as furnace walls. 
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coal firing. For example, underfeed 
stokers do well on good West Virginia 
coals. Chain-grate stokers can burn 
fine anthracite satisfactorily, while the 
Belleville coal of Illinois and some Cape 
Breton coals. can be burned advan- 
tageously in powdered form. 
IMPROVEMENTS IN STOKER DESIGN 
Early furnaces for stokers had solid 
brick side walls and bridge walls. When 
heavy loads were carried, considerable 
trouble was experienced with clinker 
adhering to the brick along the clinker 
line. Carborundum blocks are now 
widely used in these portions of the 
wall. These blocks are generally per- 
forated and air-cooled. Cast iron blocks 
with air cooling are also used. The air 
is admitted through the perforations 
directly to the furnace, and unless mixed 
thoroughly with the furnace gases, it 
serves as a cool protecting layer along 
the upper side walls. The maintenance 


cool under furnace conditions by the 
absorption of their heat by the com- 
bustion air during its passage over and 


through these parts. When highly pre- 


heated air is used, the temperature 
difference between metal and air is 
decreased. In order to maintain the 


metal parts at safe temperatures with 
preheated air, their heat-dissipating sur- 
faces must be increased by the use 
of deeper links, by ribs, or by heat- 
dissipating fins, to transfer readily to 
the incoming air the heat from these 
metal parts which may be at higher 
temperatures than in older stokers due 

to the higher furnace temperatures. 
Low air pressures in the windbox are 
desirable, as these indicate the supply of 
less power to the forced-draft fan. 
There is less blowing of the fuel into 
the ashpit than with high air pressures 

and also less slagging of boiler tubes. 
The increase of stoker length indi- 
cated the desirability of some means to 
control combustion in the va- 





In the case of powdered 
coal evidence is accumulating 
that water-cooled surfaces on 
all walls has little influence on 
completeness of combustion 
or on flame temperature, if 
turbulence and other condi- 
tions favor rapid and com- 
plete combustion. The use 
of water-cooled walls with 
stokers requires careful study 
for they have limitations due 
to the fact that ignition may 
be delayed with some coals 
on certain stokers when too 
much cooling surface is 
used. 

Luminous flames are now 
known to have much greater 
heat-radiating powers than 
incandescent flames and it is 








rious zones of the stoker, and 
dampers have been provided 
to secure this control by ad- 
justing the amount of air ad- 


mitted to each zone. More 
recently, zone control has 
been made automatic. Pro- 


vision is also made in some 
stokers to admit air over the 
fire at the front of the stoker 
to provide for the complete 
combustion of the rapidly 
evolved volatile matter. This 
is effective if the velocity of 
the air is sufficient to cause 
it to penetrate deeply into the 
furnace and to cause mixing 
and turbulence in the flame. 
One of the leading recent 
improvements in furnace de- 
sign for chain-grate stokers is 








apparent that this must be 
given consideration. 
. One of the advantages of 
large. furnace volumes that is sometimes 
overlooked is, it is possible even at the 
highest ratings to have combustion com- 
pleted in the flame at some distance 
below the lowest tubes of the boiler. In 
the older low-set stoker furnace the limit 
of rating under which these would 
operate satisfactorily was often fixed by 
the deposit.on of liquid ash on the 
lowest tubes of the boiler. When glow- 
ing ash particles float in transparent 
gases in the upper few feet of a furnace, 
they will quickly radiate their heat to 
those water-cooled surfaces that they 
can “see.” The greater the extent of 
these water-cooled surfaces, the greater 
the loss of heat by the ash. With exten- 
sive water-cooling at the top of the 
furnace, these ash particles cool below 
their fusing point and instead of stick- 
ing to the tubes, they pass up through 
the boiler as solid dust particles. No 
slagging of the tubes should then occur. 
Certain coals can now be burned to 
best advantage on underfeed stokers, 
others on chain-grate stokers, while still 
others seem best suited for powdered 
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Interior of latest Cahokia furnace 


on these air-cooled sections is high, and 
the present trend is to substitute water- 
backs along the clinker zone or to use 
large areas of water-cooled side walls in 
the furnace. Water cooling for stoker 
furnaces is still in the development 
stage, and no standards have been set 
for necessary surface areas. Ignition 
problems may limit water-cooled wall 
areas with chain-grate stokers. 

Preheated air has introduced some 
new problems in stoker design. Highly 
preheated air may occupy twice the 
volume of normal air for the same 
weight. It is not possible to get this 
extra volume of air into some of the 
early stokers without excessive pres- 
sures and high leakage losses. In cer- 
tain chain-grate stokers this air could 
not be properly distributed under the 
grates. The high velocity with which 
preheated air passes through the grate 
openings gives more activity to the fuel 
bed and promotes rapid ignition and 
combustion. 

Grate bars in chain-grate stokers and 
tuyeres in underfeed stokers are kept 





the admission of secondary air 
through the front arch with 
high-volatile coals. This air 
is admitted where most 
needed, for the volatile matter fre- 
quently evolved so rapidly that it is 
difficult to supply enough air. through 
the coal for their complete combustion. 


IMPROVEMENTS IN BURNING 
POWDERED COAL 


As an indication of the rapid develop- 
ment in furnace capacity for burning 
pulverized coal, the case of the Cahokia 
boilers may be quoted. These boilers 
with 18,010 sq.ft. of heating surface 
each, were originally ordered in 1922 
with air-cooled furnace walls and fan- 
tail vertical firing, which permitted 
operation with the particular coal avail- 
able, up to 270 per cent of rating. The 
last addition, which went in service last 
fall (1927), contains the same size of 
boiler to which has been added an air 
preheater. The furnaces of the new 
boilers are water-cooled, and turbulent 
horizontal firing is employed. This 
furnace has already operated satisfac- 
torily at 400 per cent rating and is 
expected to serve at 430 per cent rating. 
The equipment for drying and pul- 
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verizing coal has been simplified and 
reduced. The first plants were equipped 
with rotary driers or waste-heat driers. 
Then steam driers were tried. The lat- 
est practice is to admit preheated air to 
the mills and to dry the coal as it is 
being pulverized. In unit mills the dust- 
laden air from the mill passes directly 
into the furnace. In England the vents 
from mill cyclones with central pul- 
verizer systems are used as primary air, 
and the dust thus finds its way into the 
furnace. The dust nuisance from vents 
is thus eliminated. 

Much still remains to be done in the 
development of pulverizers. This is 
evident when one considers the wide 
variety of mills available both for the 
central and the unit system. No mill 
type has so far definitely established 
a predominating superiority over the 
others. 

The ash nuisance is one of the prob- 
lems that still remains to be solved. 
Little or no attention was given to this 
factor in some of the early plants. In 
England, where coals of 20 per cent ash 
are burned in pulverized form in densely 
populated centers, the ash precipitation 
is consdiered a grave nuisance. Public 
policy in America may demand that 
engineers prevent this discharge of 
great quantities of dust from the chim- 
neys of pulverized coal plants. Dust 
separating or precipitating devices are 
now under development which may 
largely eliminate this discharge from 
chimneys. ; 

A promising development is the slag- 
ging furnace. The bottom of these 
powdered coal furnaces is refractory 
lined like the hearth of an open-hearth 
steel furnace. The ash collects in liquid 
form and is tapped off from time to 
time as slag. This may prove an effec- 
tive way to handle ash. 

The relative merits of the unit sys- 
tem and central systems of pulverized 
coal firing have been much discussed. 
The unit system is beimg installed in 
many new plants and its use is extend- 
ing rapidly. Its first cost and main- 
tenance are lower than the similar costs 
with the central system under most 
conditions while its efficiency also com- 
pares favorably. ‘Its adoption is forc- 
ing the manufacturers of the central 
system to bestir themselves and develop- 
ments tending to simplify and lessen the 
cost of the latter system may be expected. 


BETTER INSTRUMENTS AND IMPROVED 
FURNACE CONTROL 


No factors have contributed more to 
improvements in burning coal than the 
provision of indicating and , recording 
instruments to guide the firemen, and 
the development of full automatic con- 
trol. The use of instruments has made 
it possible to apply intelligence to the 
combustion process instead of mere 
muscle for coal-passing. The firemen 
can now tell quite accurately the con- 
ditions in his furnace and can judge by 
his instruments what changes should be 
made to remedy any imperfect condi- 
tions. Furthermore, the instruments tell 
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him immediately the effect of any 
changes that he may make. There is no 
excuse today for any boiler room to be 
without proper instruments, or for neg- 
lect to use those that are provided. 

Another modern development is auto- 
matic combustion control where the fuel 
and air are automatically proportioned 
at all loads to meet some fixed set of 
conditions. Great progress has been 
made in perfecting these devices which 
tend to eliminate the variables of the 
human element. 


CONCLUSIONS 


This survey of the progress in the 
burning of coal leads to the following 
conclusions regarding probable future 
trends. 

1. Furnace sizes for stokers and for 
powdered coal will not be decreased and 
may even be increased. 

2. The fuel-burning capacities of fur- 
naces will be increased by better firing 
methods, further mixing of gases in the 
furnace ,and in the case of stokers 
improved methods of distributing air to 
the fuel bed. 

3. The use of preheated air will 
extend. In the case of pulverized coal 
the economic limit to the degree of pre- 
heat will probably be fixed by the size 
and cost of large preheaters. With 
stokers there may be an economic limit 
to the best” degree of preheat, and 
economizers may be used between the 
air preheaters and the boiler. 

4. New furnaces will aim to secure 
the highest furnace temperatures pos- 





sible to assure rapid and efficient trans- 
fer of heat. 

5. Water-cooled walls to permit high 
furnace temperatures will be used to an 
increasing extent. 

6. Further modifications in boiler 
design may be expected to permit still 
better utilization of radiant heat trans- 
fer in the furnace. 

7. Modifications of furnace designs 
may be expected to follow more exten- 
sive study of the problem of slag forma- 
tion on the lower tubes of boilers. 
Transparent gases below the tubes and 
extensive radiant heat absorbing sur- 
faces at the top of the furnace may help 
to solve this difficult problem. 

8. Improvements in stokers may be 
expected through better distribution of 
air, below and above the fire and auto- 
matic control governed by furnace con- 
ditions, of this air, together with further 
adaption to the use of preheated air. 

9. Improved drying and pulverizing 
methods, mixing burners to secure the 
best degree of turbulence in a water- 
cooled furnace, and more intense heat 
evolution per cubic foot of furnace 
volume, will probably characterize future 

ulverized coal developments. 

10. The intense competition of the 
unit and central systems of pulverized 
coal firing must undoubtedly lead to the 
simplification and decrease of the costs 
of each system and to improvements in 
the efficiency of both systems. 

11. More extensive use of control 
instruments for furnaces will char- 
acterize newer plant design, 
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Negligent Starting of Gas Engines 


By Artuur L, H. Street 


OXE who uses a dangerous method 
of starting an engine, appreciating 
the danger, has no valid claim for dam- 
ages against his employer for naturally 
resulting injuries, holds the Arkansas 
Supreme, Court, in the case of Standard 
Oil Company vs. Gray, 300 South West- 
ern Reporter, 2d Series, 405. But this 
decision is to be understood as applying 
only to ordinary actions at law and not 
to cases covered by workmen’s compen- 
sation acts, as to which. latter cases 
negligence and contributory negligence 
are usually immaterial factors. 

Gray was injured through backfiring 
of a gas engine after he had started it 
and while he was replacing the cap on 
the air mixer. He and his: co-workers 
had removed the cap to facilitate start- 
ing the engine, and the court finds that 
it was that removal that caused the acci- 
dent. -The Court said: 

“There was no emergency requiring 
him suddenly to select the method for 
doing the work, or excusing him from 
attempting the least safe way. He was 
working under his own initiative or 
direction in starting the engine, work- 


ing according to his preference at the 
time, and, being familiar with this 
method of doing the work and neces- 
sarily knowing and appreciating the 
danger incident thereto, in attempting 
it he must be held to have assumed the 
SOs « « 

“He carelessly and unthoughtedly 
brought his face over the air mixer in 
reaching for the top to replace it and 
without any necessity for doing so, and, 
although he stated he had not known 
of any explosion from a backfire com- 
ing through the open air mixer after 
the engine was started, he knew that the 
top was put on such mixer to prevent 
the explosions from backfire coming out 
that way, and also that the top was off, 
necessarily exposing him to any danger 
that might result therefrom. 

“There does not appear to be any 
reasonable excuse for the careless man- 
ner of bringing his face near to and over 
the open mixer in attempting to replace 
the top thereon, and in so doing he was 
guilty of negligence contributing to his 
own injury also, and but for which such 
the injury would not have occurred.” 


April 10, 1928 









POWER 


NEWS of the FIELD 





Welding Society Will Cover Many Fields 
At Annual New York Convention 


May 25-27 Meeting Will Feature Pressure Vessels, 
Structures, Piping, Automobiles, Research 
and Procedure Standardization 


| ggtonlne ag on the welding of pressure 
vessels, structures, piping and auto- 
mobiles, with reports on _ procedure 
standardization and the research projects 
of the American Bureau of Welding 
will make the next annual meeting of 
the American Welding Society, to be 
held in the Engineering Societies Build- 
ing, New York, on. April 25, 26 and 
27, another milestone in the progress of 
the Society and the development of the 
welding art. 

On Wednesday morning, April 25, 
the Pressure Vessels Committee, of 
which E. H. Ewertz is chairman, will 
present the procedure specifications to 
be followed in making the tanks and 
specimens called for by the research 
plans of the committee. 

Progress in structural welding has 
been cautious but steady, and the last 
two years have seen the erection of 
several welded steel-frame buildings and 
a number of bridges, with numerous 
smaller applications to structural repairs 
and additions, house building, etc. 

That the future possibilities in this 
field of application are recognized is 
indicated by the serious work of the 
Structural Steel Welding Committee, of 
which J. H. Edwards, Chief Engineer 
of the American Bridge Company, is 
chairman. Wednesday afternoon will 
be devoted to a meeting of this com- 
mittee with a review of progress to date, 
reports of assignments, etc. 

A short business session cn Thursday 
morning will be followed by a paper on 


“Welding the Ford Car.” Because of 
the unprecedented interest in the new 
Ford model, and the unusual applica- 
tions of welding it embodies, this paper 
is expected to attract the attention of 
engineers in general as well as cf weld- 
ing experts and automotive specialists. 
After the Ford paper a special luncheon 
for members of the Society will be 
served in the Engineers Club. 

“Procedure standardization in weld- 
ing. Qualifications of welders, inspec- 
tion and supervision,” is the subject of 
a report to be presented by H. H. Moss 
and A. M. Candy at the Thursday after- 
noon session. Messrs. Moss and Candy 
will outline the progress made in stand- 
ardizing procedure and_ establishing 
effective supervision of welding per- 
sonnel. 

Following a discussion of this report, 
J. H. Edwards will speak on Structural 
Steel, A. O. Miller and L. H. Burk- 
hart on Pressure Vessels and A. W. 
Moulder on Pipe Welding. 

The annual dinner, to be held on 
Thursday evening, will be a stag affair 
with entertainment of unusual interest. 

Friday morning will be devoted to a 
meeting of the Board of Directors. 

At the final session of the conven- 
tion, on Friday afternoon, the Ameri- 
can Bureau of Welding, which is the 
research department of the American 
Welding Society, will review the 
progress of the various research com- 
mittees, elect officers and lay plans for 
future activities. 


_— 
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Pulverized Fuel Aboard Ships 
Discussed by A.S.M.E. 


Pulverized fuel aboard ships was the 
subject of a paper presented by Carl J. 
Jefferson, head of Fuel Conservation 
Division of the U. S. Shipping Board, 
at a meeting of the Metropolitan Section 
of the A.S.M.E. on Monday evening, 
April 2. 

After briefly reviewing the experi- 
ments and tests carried out on a Ship- 
ping Board boiler at the Philadelphia 
Navy Yard', Mr. Jefferson described 
the installation aboard the steamship 


1See Power, Dec. 27, 1927. 
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“Mercer” and told of some of the operat- 
ing experiences on the first trip at sea. 

The steam-generating equipment on 
the “Mercer” consists of three Scotch 
marine boilers, each of which has three 
42-in. diameter furnaces. The boilers 
were originally equipped to burn fuel 
oil, but as a result of the test conducted 
at the Navy Yard two of the boilers 
have been converted to pulverized coal, 
the third being retained as an oil-fired 
unit. 

The present coal preparation and 
burning equipment consists of three 
Kennedy air-swept ball mills and one 
Peabody burner per furnace, or six in 
all. The coal is distributed to the three 


burners of each boiler by a distributor 
having an independently driven paddle 
designed to give uniform coal mixture 
to each burner. The raw coal is ele- 
vated from the bunker to a crusher over- 
head then flows by gravity to the mill 
feeder. 

The feeder end of each mill is sup- 
plied with air at 250 deg. from a How- 
den air heater installed at the gas exit 
of each boiler. The coal used on the 
trip had a calorific value of 12,000 
B.t.u. and 14 per cent ash. 

On the first trip of the “Mercer” 
to Rotterdam, Germany, made during 
November and December, 1927, several 
operating difficulties were encountered. 
None of these, however, were serious or 
necessitated the equipment being out of 
service for any length of time. During 
the eastbound trip about 3 in. of slag 
collected in each furnace. This was 
removed while in port, and was not 
found to be a difficult job. 

In Mr. Jefferson’s opinion the experi- 
ence with pulverized coal aboard the 
“Mercer” has demonstrated the safety 
and reliability of this fuel aboard ship. 
He pointed cut that unusually fine pul- 
verization and a high flame turbulence 
were essential with the small combustion 
space of the Scotch boiler. In his 
opinion at least 75 per cent of the coal 
should pass through a 300-mesh screen. 





Construction Starts on Steam 


Plant Near Charlotte, N. C. 


The Duke Power Company has begun 
work on a 440,000-kw. steam-electric 
plant at River Bend on the Tatawba 
River, twelve miles from Charlotte. Ex- 
cavation for the foundation of the first 
unit of 110,000 kw. is now under way. 

The generating equipment of the first 
unit will include two  steam-turbine 
generators, each with a capacity of 
55,000 kw. The turbines are designed 
for four-stage heating of feed water. 
Steam will be generated in four boilers 
at a pressure of 400 Ib. per sq.in. and a 
total temperature of 725 deg. F. The 
boilers will be fired by a unit system of 
pulverized fuel. Space has been pro- 
vided for the storage of 100,000 tons of 
coal at the plant. 

The location of the plant at a bend 
in the river provides an excellent ar- 
rangement for handling the circulating 
water. The circulating-water inlet is 
on the upstream side of the bend, and 
it is discharged through an_ 1,800-ft. 
tunnel leading to the downstream side 
of the bend in the river. This arrange- 
ment makes recirculation of the cooling 
water impossible, 






661 





Expansion of Steam Plants 
Predicted for South 


George A. Orrok addressed a joint 
dinner meeting of the Raleigh Engineers 
Club and the Raleigh section of the 
A.S.M.E. at the Yarborough Hotel on 
March 26. 

Mr. Orrok expressed the opinion that 
the Southeastern States will experience 
a great power development in the next 
ten years. Last year this section pro- 
duced over five billion kilowatt-hours, 
and this, he predicted, will be doubled 
soon. 

North Carolina, he asserted, is favor- 
ably situated for steam power develop- 
ment, and it will be only a matter of 
time before the Deep River coal fields 
are brought into production for an 
enormous supply of cheap fuel. 





Power and Prosperity Linked 
by Geological Survey Report 


Present high standards of living are 
largely the result of the increased use 
of power in industry and the supplant- 
ing of human labor by mechanical 
devices, according to statements made 
in a report (Water Supply Paper 579) 
just issued by the United States Geo- 
logical Survey. The report, which is 
divided into three sections, covers power 
capacity and production in the United 
States and their relation to economic 
conditions. Discussing the development 
of power equipment in the United States, 
C. R. Dougherty declares, in the first 
section of the paper, that “the drudgery 
of the struggle for existence has largely 
been transferred to machinery vitalized 
by mechanical power, thus making uni- 
versal education possible by sparing 
youth from the farm and factory.” He 
points out that in 25 years weekly hours 
of labor have decreased by about 9 per 
cent, while “real wages,” ineasured in 
purchasing power, have increased 40 to 
50 per cent. 


Over 3,000 PLANts 1N ALL 


In the second section A. H. Hor- 
ton quotes statistics to show that on 
Jan. 1, 1927 the water power capacity in 
the United States was 11,720,983 hp. 
The number of plants producing this 
power was 3,390, of which 1,565 having 
a capacity of 9,961,202 hp., were public 
utility and municipal plants. The 
remaining 1,825 plants, with a capacity 
of 1,759,790 hp., were classified as 
manufacturing and miscellaneous. As 
to potential power Mr. Horton states 
that about 35 million horsepower is 
available 90 per cent of the time and 55 
million half of the time. 

“In 1919,” says Mr. Horton, speak- 
ing of steam central stations as a 
group, “a ton of coal generated 625 
kw.-hr., and in 1926 the corresponding 
figure was 1,025 kw.-hr. If there had 
been no improvement from 1919 to 1926 
the consumption of coal would have 
been 100 million tons more.” These 
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figures, Mr. Horton points out, are 
significant because they are based on the 
operation of all utility plants rather 
than on a selected few. 


Prepicts WATER-POWER DEVELOPMENT 


Water-power developments since 1869 
are traced by R. W. Davenport in the 
third section of the report. Licenses 
issued under the Federal waterpower 
act on Jan. 1, 1927, he says, covered 
the completion of a total installed 
capacity of 3,200,000 hp. in the next 
ten years. “Such of these projects as 
fail will be more than offset by new 
projects that will be licensed hereafter,” 
he states. “In addition to these develop- 
ments under the Federal Water Power 
Act, there will continue to be new 
developments and increasing installations 
at former plants not requiring federal 
authorization. Steady growth in water- 
power development seems to be assured 
for many years.” 


Duplicate Effort Decried 
In I.E.C. Report 


A warning against duplication of 
effort by international congresses and 
technical meetings is sounded in a 
statement just issued by the London 
effice of the International Electrotech- 
nical Commission. The report says, in 
part: “International congresses and 
meetings to discuss technical subjects 
are on the increase and so also are the 
possibilities of overlapping of effort. 
While these facts are quite well rec- 
ognized, until recently apparently no 
concerted action has been taken to 


attempt to minimize, if not to prevent, 
this state of affairs. 

“In January of this year .a first 
meeting of the unofficial ‘Comite 
d’Entente,’ as it was suggested it 
should be called, was held in London 
at the offices of the I.E.C. An interest- 
ing exchange of information took place 
regarding dates of future meetings 
and in one or two cases of the prelim- 
inary programs. It was felt that if 
information of such a character regard- 
ing dates and programes could be ex- 
changed at infrequent intervals, say 
once annually, it would be bound grad- 
ually to lead to most helpful co-opera- 
tion and be of advantage to the dele- 
gates at the many international meetings. 


SuGGEstT CLOSER Co-OPERATION 


“The question of the co-operation 
between international organizations by 
joint international committees as well 
as by observers was also touched upon. 
Finally, it was decided to keep the 
unofficial committee in being with the 
I.E.C. as convener and to call another 
meeting a year hence by which time 
the various organizations represented 
would have had time to give their of- 
ficial decision, which in most cases it 
is anticipated will be favorable, regard- 
ing the permanent establishment of 
such a committee. It is also hoped that 
other international organizations in 
the technical field will be interested in 
this co-operative idea which, while 
leaving each organization entirely free, 
yet provides a kind of clearing house 
through which information may be ex- 
changed and administrative matters dis- 
cussed in a free and friendly manner.” 


—_— 





Testing 94,000 kw. Unit | 

















This tandem compound unit for the Southern California Edison Company is the 
largest completed turbine generator in existence. It consists of a high-pressure 
cylinder and a double flow low-pressure element arranged to exhaust into four 


vertical condensers. 


The main generator is rated at 90,000 kw. and a service 


unit on the same shaft is rated at 4,000 kw. 
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City of Los Angeles Orders 
Largest Waterwheel 


The Bureau of Power and Light of 
the City of Los Angeles has awarded a 
contract to the Allis-Chalmers Manu- 
facturing Company at Milwaukee, Wis., 
for the last impulse wheel unit to be in- 
stalled at the San Francisquito No. 1 
Plant. It will be of 24,000-kw. maxi- 
mum capacity, which is double that of 
each of the four units already installed 
and operating under a head of 800 feet. 

Although this unit is not of exception- 
ally large capacity, it establishes a new 
record as to physical size. It will have 
two jets, each 14 in. in diameter, and a 
wheel of about 176-in. diameter. It will 
operate at 143 r.p.m. (50 cycles), which 
is the lowest speed of any hydro-electric 
impulse unit of large capacity. Because 
of this low speed the generator will be 
the largest of its kind ever built. 

Efforts are being made, both by the 
Bureau of Power and Light and by the 
manufacturer, to have this unit in com- 
mercial service before the end of this 
year, although the contract for the equip- 
ment has just been received by the 


manufacturer. 
—_————. 


Flood Control Bill Passed 
By the Senate 


General surprise was caused when the 
Senate, after an hour’s debate on March 
28, passed the Jones flood control bill 
by a vote of 70 to 0. The action was 
the more surprising in that the vote 
came after the committee, over the pro- 
test of the administration, had elim- 
inated all local payments toward the 
construction of the new project, had 
broadened the tributary provision, had 
expanded the board of review and had 
made sweeping provision for the com- 
pensation of all damages. 

Following the action in the Senate 
the House committee which just had re- 
ported the Reid bill, voted 14 to 6 to 
substitute the Jones bill, which was 
amended so as to extend the tributary 
provision to all rivers of the Mississippi 
Valley system. Authority was given to 
use $5,000,000 of the $325,000,000 
authorized by the bill to add to the 
$7,500,000 carried in the War Depart- 
ment appropriation bill for the surveys 
of tributaries. 

As passed by the Senate and accepted 
by the House committee, the engineer- 
ing board is to be composed of the 
Secretary of War, the Chief of Engi- 
neers, the president of the Mississippi 
River Commission and two civil engi- 
neers from civilian life. This board is 
to harmonize engineering differences 
and is empowered to report to Congress 
any alternate plan which it may decide 
is better. Another House amendment 
provides a salary of $10,000 a year for 
the president of the Mississippi River 
Commission and $7,500 for each mem- 
ber of the Commission. 

It is anticipated that the bill will 
encounter in the House no such easy 
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sailing as it had in the Senate. Indica- 
tions are that important amendments 
will be made when the bill comes before 
the Representatives. 


—_——@——_____ 


‘Lehigh Announces Program 
For Welding Symposium 
On April 16 


Lehigh University has made public 
the complete program for the “Sym- 
posium of Welding,” which will be held 
April 16 at its engineering laboratories, 
Bethlehem, Pa., with morning, afternoon 
and evening sessions. 

At the morning session, the “Effi- 
ciency of Welding in Repair Work” will 
be discussed by A. F. Keogh, President, 
Sound Welding Company, New York 
City, John C. Reed, Bethlehem Steel 
Company, Steelton, Pa. and J. H. Weiss, 
Welding Foreman, West Albany Shops, 
New York Central Railroad. These 
speakers will be followed by other prac- 
tical welders, makers of welding equip- 
ment and consulting engineers. 

Special demonstrations will be staged 
in the afternoon. These will include 
working exhibits of industrial welding 
apparatus and tests of full sized welded 
specimens in an 800,000 Ib. compression 
machine. 

The “Flow of Welding Metal” will 
be explained at the evening session by 
J. B. Green, President, Fusion Welding 
Corporation, Chicago. The actual trans- 
fer of metal from welding rod to weld 
will be shown by motion pictures. 

Preliminary reports indicate that 
many out-of-town engineers will attend 
the symposium because of the wide in- 
terest in welding and the success of pre- 
vious conferences of this nature. 





Colonel J. L. Walsh Goes to 
Guardian Detroit Bank 


Col. James L. Walsh has resigned as 
a vice-president of the McGraw-Hill 
Publishing Company, it was announced 
last week, to become a vice-president 
and member of the board of directors of 
the Guardian Detroit Bank in Detroit. 
He will retain his membership on the 
board of directors of the McGraw-Hill 
organization. 

Prior to entering the publishing field, 
Colonel Walsh was for many years with 
the Bankers Trust Company, serving 
it as resident officer in Chicago, in 
charge of all Middle Western business. 
He is a member of the finance commit- 
tee of the American Society of Mechani- 
cal Engineers and chairman of its Na- 
tional Defense Division. 

In announcing the election of Colonel 
Walsh to be a vice-president, the di- 
rectors of the Guardian Detroit Bank 
stated that his selection is another step 
in the development of the Guardian 
group, the other units of which are the 
Guardian Trust Company and _ the 
Guardian Detroit Company. 








Obituary 





Linus W. LLEwEL yn, president of 
the Walsh & Weidner Boiler Company, 
of Chattanooga, Tenn., died at his 
home in that city on March 19 in his 
59th year. In addition to his position 
as head of the boiler company, Mr. 
Llewellyn was prominent in the busi- 
ness, industrial and social life of the 
city. Coming to Chattanooga in his 
early teens, his first employment was 
a clerk for the First National Bank. 
Rising rapidly in the business world, 
he became identified with many of the 
city’s leading industries. At the time 
of his death, in addition to being head 
of one of the largest boiler manufac- 
turing companies in this country, he 
was treasurer of the Provident Life & 
Accident Company, Secretary of the 
Richmond Spinning Company, Secre- 
tary of the Chattanooga Implement 
Manufacturing Company and President 
of the Chattanooga Rubber Tire 
Works. He was also a director of the 
American Trust & Banking Company 
and in the Interstate Life & Accident 
Company. 








Personal Mention 





ApaM GscHwWINpDT, who has_ been 
manager of the Rockford Electric Com- 
pany, Rockford, IIL, since 1913, has 
also assumed the duties of manager of 
the Rockford Gas Light & Coke Com- 
pany, succeeding Henry S. Whipple who 
will become chairman of the board of 
directors. 


F. G. BAENDER, designing engineer 
for the international Motor Company, 
has been appointed head of the mechani- 
cal engineering department at Oregon 
State College, Corvallis. He succeeds 
J. R. DuPriest, who resigned last sum- 
mer. Mr. Baender will assume his new 
duties next fall. 


E. W. Nick, president of the North- 
ern Equipment Company, Erie, Pa., 
recently sailed for a business trip in 
Europe. 








Society Affairs 


A.S.M.E., METROPOLITAN SECTION, 
Engineering Societies Bldg., 29 West 
39th St., New York City, April 11, 
“Proposed Method of Rating Steam 
Generator Units,” by W. A. Shoudy, 
consulting engineer, New York | City, 





and W. H. Jacobi, manager of the 
Keokuk Steel Casting Co., Keokuk, 
Iowa. 
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A.S.M.E., MetropoLitan SECTION, 
Engineering Societies Bldg., 29 West 
39th St., New York City, April 17. 
“Performance Records of Oil Engine 
Locomotives,” by Herman Lemp, con- 
sulting engineer, Ingersoll-Rand Co. 


NATIONAL ASSOCIATION PRACTICAL 
REFRIGERATING ENGINEERS, Philadel- 
hia Chapter, Hotel Stephen Girard, 
Phestaut St., Philadelphia, Pa., April 19. 
Thomas Shipley, president, York Ice 
Machinery Corporation, will speak on 
“More Recent Developments in Evap- 
orating Systems.” 


A.S.M.E., PHILADELPHIA SECTION, 
Engineers Club of Philadelphia, April 
23-24. The technical sessions of this 
meeting are devoted to papers on mate- 
rial handling problems. Two papers 
are of interest to Power readers, one by 
James R. McCausland, supt., Coal 
Bureau and Steam Heat Section, Phil- 
adelphia Electric Co., on “Methods and 
Equipment for Fuel Handling and Ash 
Disposal,” and a paper on “Handling 
of Ashes by Hydraulic System,” by 
Arthur M. Quinn, engineer, the Allen- 
Sherman-Hoff Co. These papers will 
be presented at the 2:00 p.m. technical 
session on April 24. 








Business Notes 





Tue DEARBORN CHEMICAL COMPANY, 
Chicago, announces the appointment of 
E. M. Converse as sales manager of 
both the stationary and specialties de- 
partments. He relieves W. A. Converse, 
secretary and chemical director, who 
will now devote his attention to matters 
of general company operation. 


Tue C. O. Bartitett & Snow Com- 
PANY, of Cleveland, Ohio, announces the 
appointment of W. H. Norrington, 30 
Church St., as its representative in New 
York City and vicinity. Mr. Norring- 
ton was formerly associated with the 
Robins Conveying Belt Company as 
sales engineer and later general sales 
manager of that company. 


THE DAMPNEY CoMPANY OF AMER- 
1cA, Hyde Park, Boston, Mass., an- 
announces that the sale of its Apexior 
protective coatings for power-plant 
equipment will be handled in southern 
Minnesota by the Kent Engineering 
Company, 732 Builders Exchange, 
Minneapolis. 


CastLtE & Witson—The interest of 
Edward F. Wilson, in the partnership 
of Castle & Wilson, Pittsburgh, Pa., 
has been purchased by James T. Castle, 
who will continue the business as here- 
tofore. 


THe CarRBONDALE MACHINE Com- 
PANY, of Carbondale, Pa., announces the 
removal of its Pacific Coast offices to 
the Western Pacific Building, 1031 So. 
Broadway, Los Angeles, Calif. 
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Coming Conventions 


American Association of Engineers, 
annual convention, El Paso, Texas, 
June 4-6; M. E. McIver, secretary, 
63 Adams St., Chicago. 


American Institute of Electrical En- 
gineers, Balitmore Regional Meet- 
ing, District No. 2 April 17-19; 
New Haven Regional Meeting, 
Northeastern District, No. 1, in 
May; Summer Convention, in Den- 
ver, June 25-29. 


American Institute of Refrigeration, 
Washington, D. C., May 10-11. 


American Order of Steam Engineers, 
convention at Atlantic City, N. J., 
June 11-14, and exhibition with 
American Supplymen’s Association. 
Address Fred L. Jahn, Watson of 
McDaniel Company, 146 N. Seventh 
St., Philadelphia. 


American Refractories Institute, an- 
nual meeting at White Sulphur 
Springs, W. Va., May 8-9; Dorothy 
A. Texter, secretary, 2202 Oliver 
Bldg., Pittsburgh. 


American Society of Refrigerating 
Engineers, meeting at Detroit, 
June 4-7; W. H. Ross, secretary, 


37 West 39th St., New York City. 


American Society of Heating and 
Ventilating Engineers, Summer 
meeting at West Baden Springs 
Hotel, West Baden, Ind., June 
26-29; A. V. Hutchinson, secretary, 
29 West 39th St., New York City. 


American Society of Mechanical En- 
gineers, spring meeting in Pitts- 
burgh, May 14-17; Calvin Rice, 
secretary, 29 West 39th St., New 
York City; Twin-City regional 
meeting at St. Paul, Aug. 27-30; 
Boston regional meeting, Oct. 1-3. 


American Society for Testing Mate- 
rials, Atlantic City, June 25-29. 


American Water Works Association. 
Annual meeting, Hotel Fairmont, 
San Francisco, June 11-16; W. M. 
ae. 170 Broadway, New York 

y. 


American Welding Society, annual 
meeting, 33 West 39th Street, New 
York City, April 25-27; M. M. 
Kelly, Secretary. 


Association of Iron and Steel Elec- 
trical Engineers, annual convention 
and Iron and Steel Exposition at 
Hotel Stevens, Chicago, June 25-29. 


Indiana Fuel Conference at Purdue 
> ead Lafayette, Ind., April 
v-0. 

Natio.ral Association of Power Engi- 
neers, annual convention at Detroit, 
Sept. 11-15, and concurrently Na- 
tional Exhibitors’ Assn. exhibit; 
Fred Raven, 417 South Dearborn 
St., Chicago. New England States 
Association convention at Hart- 
ford, Conn., June 21-23; K. W. 
Lundberg, secretary. Foot Guard 
Armory, Hartford. 

New Jersey State Convention at the 
Plaza Hotel, Journal Square, Jer- 
sey City, N. J., June 2-3; T. M. 
Gray, State Secretary, 46 West 
5ist St., Baye~ne, N. J. 


National Board of Boiler and Pres- 
sure Vessel Inspectors, meeting at 
Erie, Pa., June 18-20. 


National Electric Light Association, 
Convention and exhibition, Atlantic 
City, N. J., June 4-8; A. Jackson 
Marshall, secretary, 420 Lexington 
Ave., New York City. 

National District Heating Association, 
annual meeting at Ambassador 
Hotel, Atlantic City, June 12-15; 
D. J. Gaskill, sec., 112 West 4th 
St., Greenville, Ohio. 


Stoker Manufacturers Association, 
fall meeting at Greenbrier Hotel, 
White Sulphur Springs, W. Va., 
Oct. 22-24. 


Universal Craftsmen Council of 
—_— Newark, N. J., Aug. 
. 

Second Bituminous Coal Conference 


will be held at Pittsburgh, Nov. 
19-22. 








Fuel Prices 





COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 

Bituminous 
(Net Tons) 
Navy Standard 


Market Price 
Quoting per Ton 


S. E. Kentucky... 
ES 
Gas Slack 
Big Seam 


Pittsburgh 
Pittsburgh 
Birmingham... . 
Anthracite 
(Gross Tons) 
Buckwheat 
Birdse: 


New York..... $2.75@$3.00 
Re cacaeuen of 133 


New York..... 


FUEL OIL 


New York—Apr. 5, industrial use, 
tank-car lots, 28@34 deg., Baumé, 4c. 
per gal.; 36@40 deg., 5%c. per gal., 
f.o.b. Bayonne, N. J. 


St. Louis—Mar. 28, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., $1.55 per 
bbl.; 26@28 deg., $1.60 per -bbl.; 28@30 
deg., $1.65 per bbl.; 30@32 deg., $1.70 
per bbl.; 32@36 deg., gas oil, 4.4c. per 
gal.; 38@40 deg., 53c. peregal. 


Pittsburgh—Mar. 29, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5c. per 
gal.; 36@40 deg., 5ic. per gal. 


Philadelphia—Mar. 29, 26@30 deg., 
$1.90@$1.97 per bbl.; 13@19 deg., $1.15 
@$1.22 per bbl.; 22 plus, $1.51@$1.58 
ee} bbl.; 27@30 deg., $2.10@$2.17 per 


Cincinnati—Apr. 3, tank-car lots, 
f.0.b. local refinery, 24@26 deg. Baumé, 
4.9c. per gal.; 26@30 deg., 5.15c. per 
gal.; 30@32 deg., 54c. per gal. 


Chicago—Mar. 17, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. 
per bbl.; 22@26 deg., 85@90c. per bbl.; 
26@30 deg., 90@95c. per bbl.; 30@32 
deg., $1.10 per bbl. 


Boston—Apr. 2, tank-car lots, f.o.b. 
12@14 deg. Baumé, 4ic. per gal.; 28@ 
82 deg., 54c. per gal. 


Dallas—Mar. 24, f.o.b. local refinery, 
26@30 deg., $1.40 per bbl. 





Tue Mipexe Suppty Co., 100 East 
Main St., Oklahoma City, Okla., has 
recently been appointed to represent 
Foote Bros Gear & Machine Co. on its 
line of IXL speed reducers, gear prod- 
ucts and general transmission machin- 
ery, in Oklahoma City and vicinity. 


THE WHITNEY CorporATION, Har- 
vey, Ill., announces that F. P. Walsh 
has been appointed manager of the crane 
department and R. H. Moore manager 
of the foundry equipment department. 


April 10, 1928 

















Trade C atalogs 





CRANE OPERATION AND MAINTE- 
NANCE—Whiting Corporation, Harvey, 
Ill., manufacturer of electric cranes, has 
recently issued Bulletin 179, superseding 
No. 159. This is a handbook on the 
operation and maintenance of electric 
cranes made by this company. It gives 
photographs and drawings of all the 
parts of these cranes and tells how to 
adjust them and maintain them. 


Rotary Car Dumpers— Roberts & 
Schaefer Co., 418 Oliver Bldg., Pitts- 
burgh, Pa., in a new Bulletin No. 103, 
describes the construction and use of 
rotary car dumpers fo: unloading such 
materials as coal. In addition, the auxil- 
iaries needed for the operation of these 
dumpers, such as feeders, are described. 


Gate Hotsts For Hypro-E.ectric 
INSTALLATIONS—D. J. Murray Manu- 
facturing Co., Wausau, Wis., has pub- 
lished a new bulletin describing hoists 
for use in connection with the overflow 
gates of power dams, storage reservoirs 
and irrigation works. This bulletin de- 
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scribes and illustrates the construction 
of these gate hoists, and also gives a 
number of photographs and descriptions 
of various typical installations. 


WatTeER-JET EXHAUSTERS AND Com- 
pREssoRS—The Schutte & Koerting Co., 
has issued a revised bulletin on water 
jet exhausters and compressors. This 
bulletin shows and illustrates the instal- 
lation and operation of jet exhausters 
and their application to various types of 
equipment. Capacity curves are in- 
cluded that show the time required for a 
No. 4 exhauster to evacuate a 20-cu.ft. 
tank. 


STEAM TurRBINES—Murray Standard 
Steam Turbines are described in bulletin 
T-100, published by the Murray Iron 
Works Company, Burlington, Iowa. In 
this bulletin cross-section drawings illus- 
trate the detail of the turbine and gov- 
ernor design, and photographs show 
typical installations. 


Motors—Bulletin No. 200-D, pub- 
lished by the Lincoln Electric Co., 
Cleveland, Ohio, describes a line of elec- 
tric motors the frames of which are 
made of welded steel. One of the strik- 


ing illustrations in the catalog shows a 
Linc-Weld motor in operation under 
water. The motors described in this 
catalog range in size from 1 to 500 hp. 


Forcep Drart BLowers—A compre- 
hensive catalog No. 32 on aéro valve 
blowers will be sent to interested parties 
by the Bayley Blower Company, Mil- 
waukee, Wis. In this publication are 
included dimensions and capacities of 
various size blowers. 


Arr Compressors—A pamphlet show- 
ing air compressors direct connected to 
oil engines has been issued by the Inger- 
soll Rand Company, New York City. 
Costs of operating such units are in- 
cluded along with numerous illustrations 
of installations. 


We pep Pire Jornts—Pamphlet No. 
330, published by Semet-Solvay Engi- 
neering Corporation, 40 Rector St., 
New York, shows the Steer welded 
sleeve pipe joint. 


Gas Burner—The Lee B. Mettler 
Company, 406 South Main Street, Los 
Angeles, Calif., have published a folder 
describing the operation of the Mettler 
Gas Burner. 





NEW PLANT CONSTRUCTION 





Calif., Los Angeles—City Power & Light 
Commission will build a power distribution 
station 15,000 hp. capacity at Broadway and 
Wyoming St., by day labor. Estimated 
cost including equipment $200,000. 

Calif., Los Angeles — Developers, Inc., 
headed by John A. Quinn and_ several 
property owners, awarded contract for the 
reconstruction of a group of mercantile 
buildings at 7th St. between Figueroa and 
Lucas Sts., to J. V. McNeil Co., 5860 Ava- 


lon Blvd. Estimated cost approximately 
$6,000,000. 
Calif., Los Angeles—United Pacific Se- 


curities Corp., 821 Security Title Insurance 
Bldg., will build a 13 story hotel including 
electric heating system, elevators, etc., at 
Wilshire Blvd. and Commonwealth Ave. Es- 
timated cost $1,000,000. N. W. Alpaugh, 
2404 West 17th St., is architect. R. Park, 
2404 West 17th St., is engineer. 


Calif., San Diego—Balboa Hotel Corp. 
plans the construction of a 16 story hotel. 
Estimated cost $1,000,000. F. W. Steven- 
son, Spreckels Theatre Bldg., is architect. 


D. C., Washington—Freemans Hospital, 
is having plans prepared for addition to 
power plant. Estimated cost $52,000. 


Ill., Chicago — East Chestnut Building 
Corp., c/o R. S. DeGoyler & Co., 307 North 
Michigan Ave., Archts., is having plans 
prepared for a 26 story apartment building 
at Chestnut and De Witt Sts. Estimated 
cost $2,500,000. 


Ill., Chicago—B. F. Lindheimer, 77 West 
Washington St., awarded general contract 
for a 22 story office and stores building at 
Jackson Blvd. and Franklin St. to McLen- 
nan Construction Co., 307 North Michigan 
Ave. Estimated cost $2,500,000. 

Ill., Chicago—South Park Comrs., 5700 
Cottage Grove Ave., will receive bids until 
May 16 for an industrial museum at Jack- 
son Park. Estimated cost $5,000,000. 
Graham, Anderson, Probst & White, 80 
East Jackson Blvd., are architects. 

Tll., Chicago—Syndicate, c/o W. Bernhard 
& Co., 820 Tower Court, Archts., awarded 
contract for masonry, etc. for a 18 story 
hotel at 14 West Elm St. Estimated cost 
$1,500,000. 


Ill., Lawrenceville—English Pond Drain- 
age Dist., G. W. Lackey, Atty., is having 
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preliminary plans prepared for the con- 
struction of a pumping plant, etc.  Esti- 
mated cost $85,000. G. C. Harvey, Mount 
Carmel, Ill, is engineer. 


Ind., Bloomington Bd. of Trustees, 
Indiana University, plans to expend $150,- 
000 for the construction of a new heating 
plant. C. R. Ammerman, Continental Bank 
Bldg., Indianapolis, is engineer. 


Ind., Walkerton — Bd. of Trustees will 
soon award contract for waterworks im- 
provements including new well, remodeling 
pumping station, one vertical triplex pump, 
one gasoline engine, etc. Estimated cost, 
$25,000. 


Ia., Rochester—Iowa Ry. & Light Corp., 
201 Second Ave., Cedar Rapids, Ia., is hav- 
ing preliminary plans prepared for the con- 
struction of a hydro-electric development on 
the Cedar River near here to include 26 x 
140 ft. power plant, dam, five generating 
units, etc. Estimated cost $2,000,000. 


La., Monroe—City will readvertise for 
bids soon for waterworks improvements in- 
cluding pumping station, earthern dam on 
Bayou De Siard river, motor driven cen- 
trifugal pumps, switchboard, etc. Esti- 
mated cost $150,000. Burns & McDonnell 
Engineering Co., Interstate Bldg., Kansas 


City, Mo., is engineer. Former bids re- 
jected. 
Mass., Boston—Hospital Dept. awarded 


contract for addition to boiler house at City 
Hospital, Albany St., to M. S. Kelleher Co., 
21 North Munroe St., Dorchester. Estimated 
cost $152,956. 

Mass., Danvers Commonwealth of 
Massachusetts, South Essex Sewage Bd., 
Fort Ave., Salem, awarded contract for the 
construction of a pumping station, etc., at 
foot of Doty Ave., here, to T. F. McCarthy, 
342 Broadway, Revere. 


Mass., Dorchester (Boston P. O.)—Bos- 
ton Ice Co., 110 State St., Boston, is hav- 
ing plans prepared for the construction of 
an ice plant at Dewar and Auckland Sts., 
here. 


Mass., 
Co., R. B. 


Nolyoke—Holyoke Water Power 
Barnett, Pres., 1 Canal St., has 


been granted permit to construct a hydro- 
electric power plant in connection with the 
dam the company now maintains 
Connecticut River. 


on the 


Plans provide for a 





power plant having four hydro-electric 
units, aggregate capacity 40,000 hp. 

Mass., Wellesley (Boston P. O.)—Water 
Dept., will soon award contract for the 
construction of a waterworks pumping sta- 
tion. Estimated cost $25,000. 


Mich., Detroit—Bd. of Water Comrs., 176 
East Jefferson Ave., will receive bids until 
Apr. 11 for the superstructure of a 22 story 
office building including steam heating sys- 
tem, boilers, elevators, etc. on Bates St. 
Estimated cost $1,600,000. LL. Kamper Inc., 
Cass Ave., is architect. 


Mo., St. Louis—Bd. of Public Service, 
J. Pritchard, Dir., 208 City Hall, will soon 
receive bids for the construction of two high 
pressure steam heating lines and returns 
complete from municipal service building 
boiler room to city hall, $60,000. 


Mo., St. Louis—-Local Syndicate, c/o 
Pleitch & Price, Arcade Bldg., Archts., will 
soon receive bids for a 15 story apartment 
building including steam heating system, 
ete. at 3745 Lindell St. 


Mo., St. Louis—Syndicate, c/o R. E. Tis- 
dale, 3617 South Grand Blvd., Archt., will 
soon receive bids for an 8 story apartment 
building including vapor steam heating and 
electric refrigeration systems, electric ele- 
vators, etc., at Grand and Russell Blvds. 


Mo., University City—Bd. of Education, 
6701 Delmar Blvd., is having preliminary 
plans prepared for the construction of a 
high school including steam heating system, 
ete., at Jackson Dr. and Dorsett and 
Shaftsbury Sts. Estimated cost $1,000,000. 
Trueblood & Graf, 1517 Chemical Bldg., St. 
Louis, and Ferrand & Fitch, 6188 Delmar 
Blvd., University City, are associate 
architects. 


N. H., Westboro—Boston & Maine R.R., 
Boston, Mass., awarded contract for the 
construction of a boiler house here, to Rowe 
Construction Co., Main St., Woodsville, 
N. H. Estimated cost $50,000. 


New dJersey—Public Service Electric & 
Gas Co., 80 Park Pl., Newark, is having 
plans prepared for three high tension 
switching stations, 132,000 v. capacity each 
at Metuchen, Roseland and West Orange. 
Xstimated cost $40,000 each. Public Serv- 
ice Production Co., 80 Park Pl., Newark, is 
engineer. 
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N. J., Newark—Owner, c/o F. Grad, 1023 
Broad St., is having plans prepared for a 
20 story hotel including steam heating and 
ventilation systems, boilers, elevators, etc. 


at Broad and Camp Sts. Estimated cost 
$1,000,000. 

N. Y¥., Brooklyn — Bureau of Yards & 
Docks, Navy Dept., Washington, D. C., 


awarded contract for the construction of a 
refrigeration plant here to M. Barash, 60 
Bergen St., Brooklyn, N. Y. 

N. Y., Brooklyn—Clark Henry Corp., c/o 
Bing & Bing, 119 West 40th St., New York, 
plans the construction of a hotel at 101 
Hicks St., here. Estimated cost $2,000,000. 
E. Roth, 1440 Broadway, New York, is 
architect. Work will be done by separate 
contracts. 

N. Y., Flushing—Quinlan Terry Johnson, 
93 Main St., is having sketches made for the 
construction of an office building and bus 
terminal at Amity and Main Sts. Estimated 
cost $1,500,000. W. W. Knowles, Bank of 
Manhattan Bldg., Long Island City, is 
architect. 

N. Y., New York—Bryant Improvement 
Co., J. Levy, Pres., 152 West 42nd St., had 
plans prepared for a 16 story loft and fac- 
tory building at 304 East 45th St. _ Esti- 
mated cost $1,000,000. Buchman & Kahn, 
2 Park Ave., are architects. 

N. Y., New York—Canabbe Holding Corp., 
M. Cantor, Pres., 50 Broad St., awarded 
contract for a 31 story hotel at 142-162 
West 3ist St., to Thompson-Starrett Co., 
250 Park Ave. Estimated cost $4,500,000. 

N. Y¥., New York — Dwellers Building 
Corp., B. Brodsky, Pres., 69 5th Ave., had 
plans prepared for two 6 story apartment 
buildings, one at Park East Adee Ave. 
and one at Arnow, Wilgus and Barker 
Aves. Estimated cost $1,000,000 each. Pri- 
vate plans. Work will be done by separate 
contracts. 

N. Y., New York—Ellbar Realty Corp., 
W. Baker, Pres., 16 East 52nd St., had plans 
prepared for a 15 story apartment building 


at 973 Park Ave. Estimated cost $1,000,- 
000. J. M. Felson, 250 West 57th St., is 
architect. 


N. Y., New York—J. E. Gilbert, 501 7th 
Ave., plans the construction of a 14 story 
apartment building at 79th and 80th Sts. 
and East End Ave. Estimated cost $1,000,- 
000. Architect not selected. Owner is gen- 
eral contractor. 

N. Y., New York — Superintendent of 
Standards and Purchase, Capitol, Albany, 
will receive bids until Apr. 19 for refrigera- 
tion work for New York House of Refuge 
at Randall's Island here. 


N. Y., Patchogue—Village, J. P. Kosee, 
Clk., Sewer Dist. No. 1, will receive bids 
until Apr. 17 for extensions and improve- 
ments to sewers and pumping stations in 
East Main St. and in South Ocean Ave. 
H. Burdett, Cleveland, 225 Broadway, New 
York, N. Y., is consulting engineer. 

N. Y., Poughkeepsie — Dept. of Mental 
Hygiene, Capitol, Albany, will receive bids 
until Apr. 25 for refrigeration work, etc., 
for power plant at Hudson River State Hos- 
pital here. 

N. C., Charlotte — Oasis Temple Shrine 
had plans prepared for a 30 story shrine 
mosque, hotel and office building on South 
Tryon St. Estimated cost $2,250,000. M. 
L. Hampton and R. J. Jordan, Statesville, 
are architects. 

N. C., Charlotte—Duke Power Co., 511 
5th Ave., New York, N. Y., plans the con- 
struction of first unit of steam power plant 
at Riverbend on Catawba River near here 
to include two 75,000 hp. steam turbo gen- 
erators, etc. Estimated cost of complete 
plant of three units $12,000,000. Work will 
be done by owners’ forces. 

N. C., Lenoir—City awarded contract for 
the construction of a water filtration plant 
and pumping station to Moser & Bum- 
garner, Hickory. Estimated cost $62,737. 

0., Cleveland—National Town & Country 
Club Co., G. A. Schneider, c/o Wade Park 
Manor, plans the construction of a 10 story 
club house at East 24th and Euclid Ave. 
Estimated cost $2,000,000. W. S. Ferguson 
Co., 1900 Euclid Bldg., is architect and en- 
gineer. 

0., Dayton—Dayton Hotel Co., C. Sprigg, 
Pres., Horries Bldg., awarded contract for a 


16 story hotel at First and Main Sts. to 
Starrett Co., 160 North La Salle St., Chi- 
cago, Ill. Estimated cost $3,000,000. 

Ore., Portland— Loyd Corp. is having 
plans prepared for a 10 story hotel includ- 
ing steam heating system, boilers, electric 
elevators, etc., at 13th, 14th, Holliday and 
Mullnowah Sts. Estimated cost $3,000,- 
000. J. L. DeLavier, 535 West Knoll Dr., 
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West Hollywood, Calif., is architect and 
engineer. 
Tex., Cleburne—Gulf, Colorado & Santa 


Fe Ry. Co., Galveston, is having plans pre- 
pared for the construction of a power house 
here. Estimated cost including equipment 
$125,000. F. Merritt, Ch. Engr. 

Tex., Merkel — H. M. Coleman, Mineral 
Wells, and Cc. A. Watts, Merkel, plans the 
construction of a 25 ton ice plant here. 
Estimated cost $35,000. Private plans. 
Work will probably be done by day labor. 

Tex., Midland—Magnolia Petroleum Co., 
is having plans prepared for the construc- 
tion of two booster stations between Mid- 
land and Sweetwater on the Midland- 
DeLeon pipe line. Estimated cost $100,000. 
Private plans. 

Tex., Texarkana—Texarkana Water Corp. 
is having preliminary plans prepared for 
the construction of a waterworks system 
including pumping station, dam and stor- 
age reservoir on Clear Creek to impound 1,- 
000,000 gal. of water daily. Estimated cost 
$350,000. Private plans. 

Wis., Madison—Wisconsin Power & Light 
Co., 16 North Carroll St., is having plans 
prepared for a 10 story office building, etc. 
including steam heating system, elevators, 
etc. Estimated cost $550,000. Law, Law & 
Potter, 1 South Pinckney St., are architects. 

Ont., Windsor—Deauville Beach Club, 
Book Tower, awarded contract for a 10 
story club house on Lake St. Clair to Christ- 
man Burke Co., 315 Stevens Bldg. Esti- 
mated cost $1,500,000. Steam heating sys- 
tem, boilers, elevators, swimming pool, etc. 
will be installed. 

Ont., Toronto—Standard Brick Co., Ltd., 
is having plans prepared for the construc- 
tion of a boiler room, engine house, etc., 
at 554 Greenwood Ave. 





Equipment Wanted 








Electrical Equipment—Bd. of Local Im- 
provements, Chicago, Ml., will receive bids 
until Apr. 12 for electrical equipment for 
Single Leaf Trunnion Bascule Bridge over 
North Branch of the Chicago River (Section 
B) North Robey Street Improvement. 


Generator, Ash Handling Equipment, Etc. 
—City of Henderson, Ky., M. Y. Fieldhouse, 
Gen. Megr., is receiving bids for a 2,000 kw. 
turbo-generator, ash handling equipment 
and superheat installation. 

Pump and Motor—City of Maud, Okla., is 
in the market for a 50 g.p.m. deep well 
pump and motor for waterworks. 


Pump and Motor—J. W. Pieratt, Clk, 
Apache, Okla., will receive bids until Apr. 
20 for a deep well pump and motor, etc. for 
proposed waterworks improvements.  Esti- 
mated cost $17,000. 


- Pump and Motor—J. W. Smith, Recorder, 

Osseo, Wis., will receive bids until Apr. 18 
for furnishing and installing one 60 to 80 
g.p.m. pump with 5 hp. motor, ete. for pro- 
posed waterworks improvements. 

Pumping Equipment—Water Comrs., New 
Britain, Conn,, will receive bids until May 
15 for pumping equipment, etc. for proposed 
waterworks. Estimated cost $1,000,000. 

Pumping Units—Bd. of Public Works, 
Nashville, Tenn., will receive bids until Apr. 
24 for furnishing and installing two high 
lift and two low lift pumping units in Nash- 
ville Pumping station. 

Pumps, Ete.—City of Lemoore, Calif., 
plans to purchase a sludge pump, water 
pump with motor, ete. for proposed sewage 
disposal plant. 

Pumps, Motors, ete.—City of Charleston, 
Ss. C., J. H. Renken, Purch. Agt., will re- 
ceive bids until Apr. 24 for two 2,000 g.p.m. 
vertical electrically driven centrifugal sew- 





age pumps and two 1,800 g.p.m. vertical 
electrically driven centrifugal sewage 
pumps with electric motors, automatic 
starting apparatus, etc. 


Pumps, Switchboard, Ete.—City of Mon- 
roe, La., will readvertise for bids for motor 
driven centrifugal pumps, switchboard, ete. 
for proposed waterworks improvements. 

Pumps and Electrica] Apparatus—City of 
Signal Hill, Calif., plans to purchase two 
pumps and electrical apparatus for water- 
works. 

Refrigerators, Compressors, Condensers, 
Ete.—Bureau of Yards & Docks, Navy 
Dept., Washington, D. C., plans to purchase 
automatic refrigerators consisting of motor 
driven compressors, condensers, etc. for 
Navy Yard (Hospital) Mare Island, Calif. 








Industrial Projects 











Calif., Sacramento—CAN MANUFAC- 
TURING PLANT—Continental Can Co., 155 
Montgomery St., San Francisco, is having 
preliminary plans prepared for the construc- 
tion of a can manufacturing plant here. 
Estimated cost to exceed $100,000. 





Conn., Oakville — HARDWARE FAC- 
TORY—Smith Seymour & Son Inec., awarded 


contract for a 2 story, 50 x 150 ft. factory 
to L. A. Miller Co., 231 South Colony St., 
Meriden. Estimated cost $75,000. 


Tll., Chicago—ROLLER FACTORY—Ra- 
pid Roller Co., 812 West Austin Ave., manu- 
facturers of printers’ rollers, awarded con- 
tract for a 3 story, 100 x 125 ft. factory 
at 2548 South Federal St. to G. L. Arquette, 
180 North Michigan Ave. Estimated cost 
$250,000. 


Ill., Girard—SHOE FACTORY—Maegnolia 
Shoe Co., c/o Manske & Bartling, 410 North 
Euclid Ave., St. Louis, Mo., awarded con- 
tract for a 2 story, 100 x 320 ft. shoe fac- 
tory to Smirl & Gibson, Girard, Ill. 


Ill, Mattcoon—SHOE FACTORY—Brown 
Shoe Co., 1600 Washington Ave., St. Louis, 
Mo., awarded contract for a 3.story, 40 x 
200 and 45 x 75 ft. factory here to W. C. 
F. Kuhne, Rantoul, Ill. Estimated cost 
$250,000. 


Mass., Charlestown (Boston P. O.)—GYP- 
SUM FACTORY—U. S. Gypsum Co., S. L. 
Avery, Pres., 300 West Adams St., Chicago, 
Ill., plans the construction of a factory near 





Mystic Docks, here. Estimated cost 
$1,500,000. 
Mich., Ann Arbor—GASOLINE GAGE 


FACTORY—King Seeley Co., awarded con- 
tract for a 5 story, 60 x 85 ft. factory on 
Second St. to Townsend Dailey Co., 214 
West Michigan Ave., Ypsilanto. Estimated 
cost $85,000. 


Mich., Battle Creek—SIGN FACTORY— 
Consolidated Sign Co., 99 West Main St., 
awarded contract for a 2 story, 50 x 250 ft. 
factory on Elm St. to A. L. Addel, 38 South 
Madison St. Estimated cost $75,000. 

Mich., Detroit—ALUMINUM PRODUCTS 
FACTORY—Bohn Aluminum & Bronze Co., 
Isobel St., had plans prepared for a 1 story, 
50 x 316 ft. addition to factory. C. W. 
Brandt, 1016 Francis Palms Bldg., is 
architect. 


Mich., Kalamazoo—PAPER PLANT AD- 
DITION—Kalamazoo Vegetable Parchment 
Co., is having plans prepared for a 2 or 3 
story, 190 x 285 ft. addition to paper plant. 
Estimated cost $1,000,000. Billingham & 
Cobb, 402 Pythian Bldg., are architects. 
Power supplied from detached power plant. 


Mich., Kalamazoo—ESSENTIAL OILS 
FACTORY—A. N. Todd Co., Rose Ave., 
awarded contract for a 3 story factory for 
the manufacture of mint and essential oils 
to O. F. Miller Construction Co., Pratt Bldg. 
Estimated cost $45,000. 


Mich., Saginaw — MALLEABLE IRON 
PRODUCTS FACTORY—Saginaw Malle- 
able Iron Works, had plans prepared for a 
1 story, 80 x 90 and 80 x 110 ft. factory 
and foundry on Florence Ave. The Austin 
Co., General Motors Bldg., is engineer. 


N. J., Audubon—WIRE CLOTH FAC- 
TORY—Audubon Wire Cloth Co., R. Korb, 
Pres., awarded contract for a 2 story, 54 x 
98 ft. factory to J. D. Lawrence, Westville. 


N. J., Newark—TUBE FACTORY—Hy- 
genic Tube Co., H. Lermer, Pres., 88 Mc- 
Whorten St., awarded contract for two 1 
story, 52 x 125 and 13 x 40 ft. factory 
buildings at Ave. L. and Mary St. to A. 
Axel, 114 Grumman Ave. Estimated cost 
$40,000. 


N. Y., Binghamton—VALVE FACTORY— 
Fairbanks Valve Co., Binghamton, or Fair- 
banks Co., 393 Lafayette St., New York, 
plans the construction of a 2 story factory 








to replace fire loss. Estimated cost 
$100,000. 

Tex., Dallas— ASSEMBLY PLANT — 
John E. Mitchell & Co., 600 South Sixth 


St., St. Louis, Mo., awarded contract for a 
2 story, 100 x 300 ft. assembly plant for 
cotton cleaning machinery to L. Morris, c/o 


J. A. Pitzinger, Southwestern Life Bldg., 
Archt. Estimated cost $100,000. 
Tex., Pratt—TANNERY—San Antonio 


Boot Co., c/o S. L. Gill, 5500 South Presa 
St., San Antonio, awarded contract for 
first unit of tannery and leather products 
plant, 1 story, 80 x 175 ft. near here to 
Walsh & Burney, 928 North Flores St., San 
Antonio. Estimated cost $100,000. 
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Electrical nies 4 on 1 Selowtns page are to the power plant by jobbers in the larger buying centers east of the 
Mississippi. Elsewhere the prices will be modified by increased freight charges and by local conditions, 





SINCE LAST MONTH LINSEED OIL—These prices are per 7}-Ilb. gallon: 
RICE changes are few compared with March levels, in con- | pay in barrels ae — or er 


trast with the numerous declines in evidence at this time last 
month. Rivets are up 15c. per 100 Ib. at Pittsburgh mill. High- 





WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b. New York: 


est grade babbitt metal advanced 2c. per Ib. during the month. Dry In Oil 
: ~ — a. j pain cp cis ec arco c aie themes oly eakiate Aware emeaats $13.75 $15.25 
Packing prices tend downward with the exception of rubber eda uae abe one esc as 3-53 4 


sheet, which rose 5c. per lb. at New York warehouses. Wiping 
cloths are off 2c. per lb. on imported material. 





RIVETS—The following quotations are allowed for fair-sized orders from 
warehouse: 


POWER-PL ANT SUPPLIES Tank rivets, small, including ¢g-in. dia., list (Apr. 1, 1927) less 50-10% in full 


packages, for immediate delivery from warehouse stocks in New York and 











vicinity 
Structural rivets, }-in., per 100 lb.: 
HOSE—Quotations at New York warehouses: New York.. ; $ 00* hicago... $3.60T Pittsburgh mill........ $2.90 
Fire Protection 50-Ft. Lengths Cone-head boiler rive ts,, 4-in., per 100 Ib.: : i 
New York....... $5 00* Chicago... $3.60f Pittsburgh mill. .$3.20 7 3.30 
Underwriters’ 2}-in., coupled, single jacket...............0.00- (net) 68c. per ft. : 
Common, 2}-in., cotton, rubber-lined....... '80c. per ft. list, less 50% *Price is for full packages; broken package lots, $6.50 net, delivered. Tf. 0. b. 
Air—Best grade ane 
EE 0:6 eceiecseneis e555 + oe eps... SO. 308 4ply....$0.44 


« > = 
ita achiliiemnaiatin Grit: Eli REFRACTORIES—Prices in car-loads, f.0.b. awe ant: 



















































. Chrome brick, eastern shipping points... .... per net ton $45.00 
First grade.....30-10% Second grade.......40% Third grade....... 45° | Chrome cement, 40@50% 6 CreO3, in bulk... ....... per net ton 22@25 
Chrome cement, 40@50% Cro2Qs, in sacks.. ..e. per net ton 26@ 29 
Magnesite brick, 9-in. atraights. ee ee ee ae per net ton 65.00 
RUBBER BELTING—List_ price 6-in.. 6 nly, $1.83 per lin.ft. The following | }yaenesite pricks ptroyon pe aa ——: — <= we 
discounts from list apply to rubber transmission belting: Sitios biiek, W0b. Union: PO... os. ccccccccacccsc per M 43.00 
NG BIONE, 05 <6 a 5033-00 an ccace Oe Second grade..,........... -.. 50% | Clay brick, Ist quality, 9 in. shapes, Pennsylvania. .. per M 43@ 46 
Clay brick, Ist quality, 9 in. ahmmen, ORIG. ...<.60 00:00 per M 43@ 46 
c : : ; ; : Clay brick, Ist quality, 9 in. shapes, Kentucky. . . perM 43@ 46 
LEATHER BELTING—List price, 24c., ner lin.ft. per inch of width, for single | Clay brick, Ist quality, 9 in. snapes, Maryland...... per M 43@ 46 
ply, at New York warehouses: Ciay brick, 2nd quality, 9 in. shapes, Pennsylvania... per M 35@ 38 
Grade Discount from list Clay brick, 2nd quality, 9 in. shapes, Ohio.......... per M 35@38 
Setiucn 35% Clay brick, 2nd quality, 9 in. shapes, Kentucky..... per M 35@ 38 
1 Ai a ene semiarid i oN eae eke ; 30% Clay brick, 2nd quality, 9 in. shapes, Maryland..... per M 35@ 38 
Bee 1 aTOn STG eit Sie nOSiOle ieee sla soney ote MRIS O ey o Chrome ore crude, 40@50%..........0..cceueeee per net ton 18.00@ 22.50 
For cut, best grade, 30-10%; 2nd grade, 50-10%. 
RAWHIDE LACING }For laces in sides, best, 46c. per sq.ft.; 2nd, 42c. BABBITT METAL—Delivered, New York, cents per Ib.: 
Semi-tanned, cut, 30-10%. IRN NNN TN Sy gis rcaan/w eS sla ta ibre ce emer iane SRA aie 71.00 
Commercial genuine, intermediate grade.............cccccceccececce 57.00 
Anti-friction metal, general service.............ccccveccceccccccccce 31.50 
PACKING—Prices per pound at New York warehouses: GOs NN acre Ninos c.wraie aionaveaeweeleeeierean anlage eee weaeue 12.00 
Rubber and duck for low-pressure steam, 3 in................-.e0ee $0.90 
Asbestos for high-pressure steam, § in..............00seeccecceccccce 1.75 
Daek Gud FUEL TOF PIBLOH PRCHINET 0. 5.6 oi o ois ccc secesscsiceciesencces .90 | COLD DRAWN STEEL—Shafting and screw stock, warehouse prices per 100 
Ne IN i cantly 2 gyi or hie oer pslans era WW as wiarioe eécaeballal en Rr aialsiai wa Rha 1.15 | lb., base, are as follows: 
as water —. Seen erNSIerToeres sekeeetnitreeeteeeienee ae New York Cleveland Chicago 
aT IN 66 sre 5 accintcn gi mbUOiSta eb alarcweiecarechis/e-aace se mera : 
Wire insertion asbestos sheet........+.sss.css..ssrerer revevrereee ‘So ieee ee [cs xa 
EEE ORES LEE Ce ee eT ey eee bee 55 
Rubber sheet, wire insertion. .........cccccsccccscecces ar ie 75 
BUA CE CNNE, ONT TIIONUNON 6. 66s. 6:5: c:00ie sinine 5.6 09's ecdereesciaene es 55 
Asbestos packing, twisted or braided and graphited, for valve stems and BOILER FITTINGS—F. o. b. New York or Jersey City, discounts from list? 
INN ih cn rca oak wrk Sie W.wia avwiae wie! sniece etebim aerate 1.40 Current 
re ere rr ee .50 I iia cponenbni acs sneutimecbeiaieereneninbeik 20% 
Boiler flanges........... Petree atotsch Drea eres ORS Sie aeealS 65-5% 
NN na yarn 6.4.0s4-5'o ae peda Wha -ot awe ORE RaW RIMES Tena 60% 
PIPE AND BOILER COVERING—Discounts, New York warehouses, are as | Boiler patch ac caicss-whask/ai 4 rasaa wien waar chg wea Rw ahd cole ieaataes 20% 
fcllows: ee ETI ores 0's we wisrssoeled veers weal waeleameeigeanenewien® 45% 
NE eA I INR oc 5 ois ccce-s oo viascgececesecssecees 50% | er ee eee eee . 10% 
‘ eee 70% 
Asbest os, air cell, for low-pressure heating gaia 7207 
GU PON TIIOR 6 n bacckce nis ceccneecs = pedis 7407, 
BS NrOS siesta ss WROUGHT PIPE—The following discounts are to jobbers for carloads at 
— a : Pittsburgh mill: 
BUTT WELD 
PORTLAND CEMENT—New York, $2.25” 2.35 per bbl. without bags, Steel Iron 
aelivered by truck to site of job. Bag charge, 40c. per bbl. Inches Black Galv. Inches Black Galv. 
VW Roccssiecns: CB 504 a 3 
LAP WELD 
STRUCTURAL STEEL—New York delivered price, beams and channels, 3 Ra esaskiaaneanicn 55 434 “Sa Ore 23 7 
15-in,; angles, 3 to 6-in., }-in, thick; tees, 3-in. and larger; and plates, }-in, | 2}to6........... 59 47} SE sGuseneaneae, mae 1 
thick and heavier; all $3.34 per 100 Ib. POE Dicessecics cis 56 434 Ee 28 13 
Sand 10 cececsses . 8 414 7 to 12 26 | 
Wand 12,....... 53 403 
COTTON W — i ices are i t Ib., at w : 
ASTE—The following she —_ “— aes og agi BUTT WELD, EXTRA STRONG, PLAIN ENDS 
New York evelan *hicago . 
White. ....cseccseseees see. -+ 10.00@13.50 16.00 15.00 See B sof SUPE esicrree ae ” 
GIN a cinitetwininescnaceesss 9.00@ 13.00 12.00 12.00 ia a ; 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
WIPING CLOTHS—Prices per pound in lots of about 600 lb., for washed, 2... — 33 424 Bonen eee eeaaee 23 H 
white wipers as follows: } pe Diccetanaers 464 24 Eee 29 15 
4 ee 45) Le ee 28 14 
I is Fab digo cies Slg ce Horse 9-54 6S wie c Diagteiole ents ar $0.15 WUE Desvccccces Se 394 i... | Rae 21 7 
oo ,, Senne oan a eenes eka 15.173 Qand 10.........- 45 324 ree 16 2 
PUY (OG GGWNUIY 60a isc ceeebiweciconies a eet 38.00 Wand 12 ....... 44 314 
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pe sn Lice tie petite net yee per 100 ey a New York warehouses | RENEWABLE FUSES—List price each: 
on tubes manufactured according to specifications of the American Societ f % 
Mechanical Engineers: ia iioae lis — ine, Bw Fe Fke. Carton 

Si Lapweld Steel C. C. Ir Senusiens Stee! ” mantity Quantity 

ize apweld Stee on eamless Stee lto 30-amp....... $0.50 $1.10 108 10 
DcideGehGetinewabhatne \kusess j= ‘=| Watens $17.07 35to 60-amp....... 1.00 ).25 100 10 
| er SARebeeCNRESeER  abeine's 19 20 65 to 100-amp....... 2.00 3.00 50 5 
Dinvstceushoeseeeenneees $38.00 17 92 110 to 200-amp....... 4 00 5.00 25 5 
_ Ran 28.50 20 48 225 to 400-amp....... 7.50 11.00 25 1 
ze vanernes 3 4 3 = 2 450 to 600-amp....... 11.00 16.00 10 ' 
Bye cesseecececeseeeeees 21 69 34.00 26 03 REFILLS — 

id awkabuubabenineeee ee a : 27.04 Ito 30-amp ...... $0.03 ea. $0.05 100 100 
Deitttncekunennoemunesss 30. 25 49.50 30 67 35to 60-amp....... .05 ea. -06 100 100 
DitAcibetncnteeewenedes 31.50 52 75 33 33 65 to 100-amp....... 10 ea -10 50 50 
Denvittnnccdorhweuwnokeas 38.03 67.00 40.11 ie to —— neato’ o ea. 15 25 50 

5 to 400-amp....... ea. . 30 25 25 

Tubes 2} in. diameter, or smaller, over 18 ft. long, 10 per cent extra. 2 oe 

These prices are net, per 100 ft., based on stock lengths. If cut to special 450 to 600-amp....... -60 en. -60 10 10 
lengths, billing will be based on the entire stock lengths. Discount Without Contract—Fuses: 

In addition to the above, standard cutting Sows are as follows: I nt 5% 

2 in. and sms aller..5e. percut, 3im......... 9e. per cut. Unbroken carton but less than standard package... . 22% 
23 and 2} in.. - 6c. per cut. 34 ‘to 4 in.... 10c. per cut. ie pea == 40% 
Discount Without Contract—Renewale: 

_ — =~ i re aeeceseaioe > 

aac mnenor etecsionsoe sabe 
ELECTRICAL SUPPLIES Discount With en 2 
— I. in eaueakt angen venaeceerss 10% 
Unbroken cartons but less than standard package... % 

ARMORED CABLE—Price per 1,000 ft.—5 per cent. 10 days. fe ELLE RE A ATT 

‘Two Cond, Three Cond. Discount With Contract—Renewals: A 
B. & S. Size TwoCond. Three Cond. Lead ead Tess than standard package............--+---s++ Net tist 
M Ft. M Ft. M Ft. M Ft. II ooh onasccccetecnneetesroosaee 42% 
Ke cold Sama oae-08 (net) we. = (net) om. = 3 

Jo. 12 solid. .... .00 .0 
No. 10 solid... 185. 00 235.00 275.00 325.00 FUSE PLUGS, MICA CAP— 

Jo. 8 stranded.. . 05.00 5.00 420. .0 0-30 
No. stranded... 440.00 530.00 ree umn... 

Irom the above lists discounts are: wo.” a, 

iam than coil lots....... Ds avkkvikwaw aaa = %, 
oils to 1,000 ft......... he To LAMPS—Below are present quotations in less than standard package quantities 
Lees to 5,000 ft. : o5% nba eteale vee = on Mazda standard, y type bulbs: : 7" 
’ . anc WET ccers y(n a 70 nae 100— 1 30 _ aS 200—260 Volt oe 
General Special : 
CONDUIT—Price per 1,000 ft.; ELBOWS AND COUPLINGS, per 106 pieces, | Watts Type Price Each — “= 
extra f.0.b. New York warehouse. Discount of 5 per cent. for payment in 10 15 Al7 $0.23 50 A2l “28 
days. Delivery charges, approximately 4 per cent. additional, 25 A119 23 100 A 23 “50 
——Conduit-—— Elbows —. ——Couplings—— 40 A2l 23 tere seee wees 
Size Black Galvanized Black Galvanized Black Galvanized 50 A2l +25 sere tees ed 
In. PerM  PerM PerC  PerC ' PerC  PerC a re -25 tee _ | 
i $56.59 $61.34 $7.76 $8.83 $4.52 $4.92 -40 cere sees 
72.07 78 63 10.21 11.62 6.46 03 Standara pkg. quantities are subject to discount of 10% from list. Auneal con- 
1 103.31 113.00 15.10 17.21 8.39 9 13 tracts ranging from $75 to $300,000 net, allow a discount of 15 to 40% frum list. 
Ik 139.77 152.88 20.51 23.07 11.78 12.75 
14 167.12 182.79 27.34 30.76 14.56 15.75 
2 224.85 245.94 50.13 56.40 19.41 21.01 PLUGS, ATTACHMENT— 
25 355.50 388.85 82.03 92.28 27.73 30.01 Each 
3 464.88 508.50 218.74 246.10 41.59 45.01 Porcelain, separable, attachment plug............. ne cosce Oe. tS 
34 585.30 637.74 483.04 543.46 55.46 60.02 Composition, 2-piece, attachment plug........... spe ralae es gall aataxgigr Snes PY 
a 714 17 776.30 558. 23 628.06 69.32 75.02 Swivel attachment plug. ...... 00+ - esse cece cece cence eeeeceeceees ‘ By 
Small size, 2-piece plug, composition... .........cceeeeeeeseceeecs —_— .07 
CONDUIT BODIES AND FITTINGS—Black or galvanized. 
Less than $10 list $100 list RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 
$10 list to$100 and over Solid Solid Stranded, Solid 
NR iene ideis mi@ekneeeneone ns 10% 20% 28% No. Single Braid Double Braid Double Braid Duplex 
Less than standard package. ................-05 5% 10% 20% 14.. oe $5.75 $9.10 $10.69 $17.00 
Wises reese dnuncues 9.20 12.20 13.80 23.25 
BE dincccecnnsvesue 12.85 15.80 17.90 30.15 
CU1T-OUTS—Following are net prices, each, in standard-package quantities: : ew eee noe eentmes 18.75 21.65 =. 2 41.40 
CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSE Davisenieenitoed Sateiys pecans 46.30 saves 
A ee eeseeeeeroene $0.12 D. P. D. B $0.3) Dnccecnennew’ Mae eeeces jj. eeeses — 8 8=}§=— wren . 
tS | eer . 16 At) ere ae wR vswcvcccceccesece seeees 8 8 8 =—«-_ «sR we re 8 =—S er 
es Nc eves cuterecieens .27 _ a.) eer .47 DGsia nq.caeaeanee Ceemee  ~ ° seaman ——— 8 =—_ reales 
 . | eer 16 I iain eave ee ea (anes |. *eenne ——— 8 8 €=—"—— enema . 
SRE ‘aA ae eee 157.00 oe 
CUT-OUTS, N. E. C. FUSE, SOLID, NEUTRAL OR 2-FUSE Dc wccsGwiekawierrasbeun, °. gems 185.00 oe 
0-30 Amp. 31-60 Amp. 60-100 Amp. 
i Mi thane chexneresatnes 0.27 $0.70 $1.75 
‘To ee oe Lpeieetbaearaedenseds 40 1.00 2.30 SOCKETS, BRASS SHELL—Price each, net: 
ee ae 150 na <t In. or Pendant Cap— j In, Cap——— 
eae pete 65 —— - = iden Key Keyless Pull Key — Keyless_— Pull 
A AS ree 1.12 3.00 eciees Standard package. $0.11 $0.11 $0.18 $0. 163 $0.15 $0.22 | 
2 fe 8) eee 75 2.10 bana Unbroken carton.. .14 ote . 20 .18 . 16 «| 
Broken carton.. .16 BS eae .20 .18 | 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 
ag 8 cotton selndonend Reavy ee eet. aii le Dole tata waeiiniie eae or. WIRING SUPPLIES— 

oO. cotton reinforced heavy. ..........6. sce cece cece eee ee ee eeees ° Friction tape, } in., less than 100 Ib., 31c. per lb. 100 Ib. lots.,.. 29c. per Ib. 
No. 18 cotton reinforced light... .. 2.2.0.6... eee e eee e eee e eee enee 13.20 —— ane He in., less than 100 Ib., 33c. i Ib.. 100 Ib. lots.... 3lc. per lb. 
i s — selatuveed re se cea cab i wa ce Oe Di La AR WOM Oy rine OSE As he Wire solder, less than 100 Ib., 33c. a ae 100 Ib. lots... - 3le. per Ib. 

ee OS ree errr AN i ee a eicniee wis ia ESS 
No, 16 cotton Canvasite cord... ...........-:.c.5..+scsccageageee ; 16.90 Soldering paste, 2 02. CANS. ....... 66+ cence scores $1. oz 
No. 16 super service cord or similar (2 wire) in 1,000 ft.... $72.00 enn’ 00 
No. 14 super service cord or similar (2 wire) in 1,000 ft.... 110.00 *122.00 | ExcLOSED SWITCHES, KNIFE—Safety type, externally operated, 250.0 

*Less than 1,000 ft. or a.c., N.E.C. 

TYPE “C” FUSED BOTTOM 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— Size, Double Pole, Three Pole, Four Pole 
. , , Amp. Each Each Each 
250-Volt Std. Pkg. List 600-Volt Std. Pkg. List 4.50 $6.00 $7.25 
3-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 | 30 L$.3 8 25 i050 
35-amp. to 60-amp., 100 .30 35-amp. to 60-amp., 100 60 60 30 13.00 22°50 

6l-amp. to 100-amp., 50 .90 65-amp. to 100-amp., 50 1.50 | 100 10. 20:00 36.00 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 | 200 16.00 . : 
20!-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 Discounts: 
401!-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 Less than $25.00 list value. .......0....00-e+eeeeeee 30% 

Discount: Less than one-fifth standard package, 60%; one-fifth to standard $25 .00 to $50.00 list value............----++e0+ . ae 
package, 64%; standard package, 70%. $50.00 list value or over...... eeeceee Perrier tr 70 








